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From 

Surgeon- General  W.  F.  Stevenson,  A. M.S., 

To 

The  Director-General,  A. M.S. 

68,  Victoria  Street,  S.W., 

February  16th,  1905. 

Sir, 

I  have  the  honour  to  forward  to  you  the  Report  on  the  Surgical  Cases 
noted  during  the  Boer  War,  1899  to  1902,  prepared  by  me  in  compliance 
with  an  order  from  the  late  Commander-in-Chief  and  the  Director- 
General,  A.M.S. 

The  difficulties  met  with  in  its  compilation,  due  to  the  small  amount 
of  material  available  from  the  War,  and,  in  some  cases,  to  its  unsatisfactory 
character,  have  been  alluded  to  in  the  Introductorv  Remarks. 

I  have  added,  as  an  Appendix,  a  paper  on  "  Gunshot  Injuries  of 
Peripheral  Nerves,"  by  Dr  A.  Young,  late  Civil  Surgeon,  South  Africa, 
because  it  is  a  valuable  contribution  on  a  subject  of  considerable  interest 
both  to  Military  and  Civil  Surgeons. 

The  detailed  statistics  of  killed  and  wounded  for  the  War  are  not  yet 
completed. 

1  have  the  honour  to  be. 
Sir, 

Your  obedient  servant, 

W.  F.  STEVENSON, 

Surgeori- General,  A.M.S. 
{Late  F.M.O.,  Headquarter  Staff,  South  Africa). 
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Report  on  the  Sur^^ical  Cases  noted  in  the 
South  African  War,  1899-1902. 


INTRODUCTORY  REMARKS. 


For  the  preparation  of  this  Report  a  Committee  of  Officers,  all  of  whom  had  Committee  on 
served  in  South  Africa  during  the  Boer  War,  was  formed.  Report. 

The  members  of  the  Committee  and  the  allotment  of  the  various  portions 
of  the  work  were  as  follows  : — 


Surgeon- General  Stevenson 

Lieut. -Colonel  Sylvester 
Major  Mallins 
Brevet  Lieut. -Col.  Hickson 
Major  Holt,  D.S.O.  ... 


Injuries  of  the  head. 

Injuries  of  the  spine. 

Injuries  of  blood-vessels  and  nerves. 

Injuries  of  abdomen  and  genital  organs. 

Injuries  of  long  bones  and  joints. 

Injuries  of  chest  and  neck. 


All  the  case-books,  records,  and  returns  available  from  the  war  were 
placed  at  the  disposal  of  the  Committee,  and  from  them,  as  well  as  from  the 
individual  personal  experience  of  the  members  themselves,  the  Report  has 
been  prepared.  In  the  editorial  work  I  have  been  ably  assisted  by  Major 
Freyer,  C.M.G.,  during  most  of  the  time  it  has  occupied  in  compilation. 

Unfortunately,  Major  Mallins  was,  at  an  early  date,  ordered  to  Canada, 
and  he  only  had  time  to  make  the  notes  of  the  abdominal  cases  on  which  he 
meant  to  base  his  report  before  he  left.  This  portion  of  the  Report,  therefore, 
fell  to  me  to  complete. 

It  is,  of  course,  certain  to  happen  in  all  campaigns,  that  the  noting  and 
recording  of  cases  in  war  hospitals  will  not  be  as  complete  as  they  ought  to  be, 
a.nd  as  they  usually  are  in  a  civil  hospital  utider  peace  conditions,  and  that  the 
cases  noted  will  not  be  as  numerous  as  it  is  desirable  they  should  be.  This 
is,  indeed,  a  necessity  of  the  circumstances  of  the  case.  The  work  in  war 
hospitals  is  done  at  high  pressure,  and  the  medical  and  surgical  treatment  of 
the  patients  is  rightly  considered  of  more  paramount  importance  than  merely 
keeping  returns  and  making  notes  of  matters  of  surgical  interest.  But  these 
returns  and  notes  are  the  material  from  which  subsequently  a  report  such  as 
this  has  to  be  compiled,  and  if  they  are  not  full  and  numerous  and  correctly 
made  out,  the  matter  on  which  the  report  is  based  is  deficient,  and  the  history 
of  the  surgical  occurrences  of  the  war  must  suffer  and  be  incomplete  in  a 
corresponding  degree. 

The  conditions  which,  in  general,  interfere  with  the  noting  of  cases  and 
compilation  of  returns  in  all  wars  were  peculiarly  well  marked  during  the 
Boer  War.  The  medical  officers  found  themselves  in  the  presence  of  many 
times  more  medical  and  surgical  work  than  had  been  expected  and  than 
provision  had,  at  first,  been  made  for ;  it  thus  happens  that  the  materials  for 
this  Report  are  much  more  meagre  than  under  more  favourable  circumstances 
they  would  have  been.  The  medical  and  surgical  work  had  to  be  done,  and 
when  it  was  completed  very  little  time  remained  for  note-taking. 

The  members  of  the  Committee  had  placed  at  their  disposal  all  the  case- 
books and  returns  from  the  war,  and  selected  from  them  all  the  cases  which 
were  so  fully  noted  that  something  could  be  learnt  from  the  records  made  of 
them.  That  the  materials  for  this  Report  were  very  much  less  than,  with 
time  and  facilities  for  preparing  them,  they  should  have  been  becomes 
apparent  when  it  is  remembered  that,  although  nearly  23,000  wounded  officers, 
non-commissioned  officers  and  men  (and  some  Boers  and  natives  as  well)  were 
treated  in  the  various  hospitals,  only  about  1,650  cases  have  been  found  of 
use  to  the  members  of  the  Committee  as  bringing  forward  anything  of  surgical 
interest  and  bearing  on  the  treatment  of  gunshot  injuries,  and  as  showing  the 
death-rates  resulting  from  them. 


Material  for 
Report. 


Difficulties  in 
obtaining  it. 


Material  for 
Report  much  less 
than  it  should 
have  been. 
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Notiug  of  cases 
difficult  in  the 
movable  field 
hoapitals. 


Tables  of 
statistics  in  this 
Report  not  those 
of  whole  war. 


Much  surgical 
experience  lost. 


How  to  avoid  this 
in  future  wars. 


The  uses  of  such 
a  Report  if 
complete. 


Besides  the  official  case-books  and  returns,  the  writings  of  Mr.  Makins,* 
of  Messrs.  Bowlby  and  Wallace,t  and  the  Report  of  the  Imperial  Yeomanry 
Field  Hospital,  by  Major  Stonham,  as  well  as  various  papers  in  the  medical 
journals  by  Sir  Frederick  Treves,  Mr.  Watson  Cheyne,  Mr.  G.  L.  Cheatle,  and 
others,  have  all  been  put  under  contribution  for  the  purposes  of  the  Report, 
as  well  for  notes  of  cases  as  for  statements  of  fact  and  opinion. 

Tt  was  at  the  field  hospitals,  no  doubt,  that  the  greatest  difficulty  of 
taking  notes  of  cases  was  experienced ;  in  the  stationary  and  base  hospitals 
it  was  less  felt,  and  accordingly  most  of  the  data  we  have  to  work  on  were 
supplied  from  these  units.  It  therefore  happens  that  records  of  the  condition 
of  the  wounded  in  the  early  stages  of  the  cases  are  deficient,  and  that  most  of 
those  we  have  are  of  the  less  severely  wounded  men. 

For  the  same  reason,  the  statistics  given  in  the  various  tables  throughout 
the  Report  must  not  be  taken  as  representing,  in  any  instance,  the  statistics 
of  the  war,  and  more  especially  does  this  apply  to  the  death-rates  shown  in 
these  tables  ;  they  are  statistics  afforded  by  a  few  out  of  many  cases,  and  they 
are  taken,  for  the  most  part,  from  the  records  of  general  hospitals.  They  are 
therefore  likely  to  be  more  favourable  than  the  complete  statistics  of  the  war 
will  prove  to  be. 

It  is  greatly  to  be  regretted  that,  from  the  causes  above  referred  to, 
much  of  the  experience  of  the  surgery  of  small-bore  bullet  injuries  which 
might  have  been  obtained  in  the  late  war  was  lost  ;  but,  under  the 
conditions  prevalent  in  South  Africa,  this  was  inevitable. 

A  similar  wastage  of  material  will  occur  in  all  great  wars,  and  the 
only  way  it  can  be  reduced  to  a  minimum,  will  be  by  having  a  statistical 
bureau  at  the  base  of  operations  through  which  all  returns  shall  pass  on  their 
way  to  the  P.M.O.  of  the  Army  and  to  the  War  Office.  It  would  then  be 
unlikely  that  such  vague  diagnoses  as  "  gunshot  wound,"  no  locality  being 
specified,  or  "  gunshot  wound  of  leg,"  no  reference  to  fracture  being  made, 
would  be  accepted,  as  was  done  many  times  in  South  Africa.  To  make  the 
registration  of  cases  as  nearly  perfect  as  may  be  under  the  circumstances,  all 
that  would  then  be  required  is  a  concise  form  on  which  the  salient  points  of 
each  case  of  wound  received  on  active  service  could  be  entered.  The  process 
of  registration  of  cases  and  the  material  from  which  war  statistics  worth 
considering  can  be  prepared  will  never  be  as  they  should  be  until  all  useful 
information  is  recorded  for  each  case  separately,  from  the  first  and  in  each 
hospital  the  patient  passes  through  towards  and  at  the  base  of  operations. 
This  would  amount  to  the  employment  of  the  "  card  system "  from  the  first 
field  hospital  into  which  a  patient  is  admitted  to  his  arrival  at  a  general 
hospital  at  home,  instead  of  the  preparation  of  the  "  cards "  from  the 
admission  and  discharge  books  after  the  war  has  ended.  This  can  be  done 
by  means  of  the  special  form  above  mentioned ;  or,  better  still,  by  the  use  of 
admission  and  discharge  books  on  the  counterfoil  principle,  as  suggested  by 
Lieut. -Colonel  Simpson,  C.M.G.,  R.A.M.C. 

Were  this  method  employed,  all  the  experience  of  a  war  would  become 
available  for  the  instruction  of  military  surgeons,  and  a  report  of  the  medical 
and  surgical  transactions  of  the  campaign  would  be  easy  to  prepare,  instead  of 
being,  as  in  this  case,  a  difficult  and  unsatisfactory  work  ;  and,  above  all  things, 
it  would  be  complete  and  correct  in  the  teaching  to  be  derived  from  it. 

Without  the  possibility  of  the  study  of  the  surgery  of  previous  wars, 
surgeons  must  necessarily  undertake  their  duties  in  the  field  with  their 
preconceived  ideas  of  surgery  in  war  uncorrected  by  a  knowledge  of  the 
experience  of  others  in  like  circumstances,  a  state  of  things  which  must  be 
detrimental  to  the  welfare  of  the  patients  whom  they  have  to  deal  with. 

As  regards  the  general  and  complete  statistics  of  the  war,  showing  the 
percentage  of  casualties  to  strength,  the  numbers  of  killed  and  wounded  for 
the  whole  army  sent  to  South  Africa  or  enlisted  there  for  the  purposes  of  the 
war,  the  death  rates  for  injuries  of  particular  regions  of  the  body,  and  various 
other  matters  of  interest  from  a  statistical  point  of  view,  these  are  not  yet 
ready ;  but  they  are  being  prepared,  and  will  be  published  at  a  later  date. 


*  "  Surgical  Experiences  in  South  Africa," 
t  "  A  Civilian  War  Hospital." 
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A  new  departure  was  made  in  this  war  by  sending  out  to  South  Africa  a  Civilian 
number  of  eminent  surgeons  selected  from  the  members  of  the  profession  in  "  consulting 
the  United  Kingdom  and  in  the  Colonies  to  act  as  consultants  during  the  ^^'^^^eons. 
campaign.    The  suggestion  that  this  would  be  advisable  was  made  by  the 
then  Secretary  of  State  for  War,  Lord  Lansdowne,  and  accepted  by  the 
Director-General,  Surgeon-General  Jameson,  C.B.    At  first  only  two  were 
appointed,  but  later  this  number  was  added  to,  and  the  complete  list  of  those 
thus  employed  is  as  follows  : — 

Mr.  G.  Lenthal  Cheatle,  C.B.  Their  names. 

Professor  John  Chiene,  C.B. 

Mr.  W.  Watson  Cheyne,  C.B. 

Sir  T.  Fitzgerald,  C.B.  (Melbourne). 

Sir  Kendal  Franks,  C.B.  (Orange  River  Colony). 

Sir  Wm.  MacCormac,  Bart.,  K.C.V.O. 

Mr.  G.  H.  Makins,  C.B. 

Sir  Wm.  Stokes. 

Sir  Frederick  Treves,  Bart.,  G.C.V.O.,  C.B. 


Sir  Wm.  MacCormac  and  Mr.  Makins  arrived  in  Cape  Town  in  November, 

1899,  and  the  others  had  all  arrived  by  February,  1900.  Messrs.  Cheatle, 
Watson  Cheyne,  Makins,  and  Sir  Kendal  Franks  were  attached  to  the  army 
under  the  immediate  command  of  Lord  Roberts  ;  the  others  were  on  the 
Natal  side. 

That  the  work  done  by  most  of  these  distinguished  surgeons  was  the  best 
possible,  and  that  their  presence  in  the  Military  Hospitals  and  their  advice 
and  assistance  as  consultants  and  as  operators  were  a  source  of  comfort  and  a 
satisfaction  to  the  much  over-worked  officers  of  the  medical  service  and  to  the 
civil  surgeons  working  with  them,  "  goes  without  saying  "  ;  but  they  did  not 
remain  very  long  in  South  Africa.  They  had  entered  into  no  contract  as  to 
the  duration  of  their  stay  in  the  country  ;  the  only  conditions  laid  down  for 
them  were  that  they  should  go  to  the  war  and  receive  pay  at  a  specified  rate. 

When  it  became  apparent,  soon  after  the  capture  of  Pretoria  in  June, 

1900,  that  the  campaign  was  likely  to  be  prolonged,  the  consulting  surgeons, 
naturally,  had  to  begin  to  have  consideration  for  their  more  personal  interests 
at  home.  Thus  it  happened  that  by  August,  1900,  all  but  one,  Sir  Kendal 
Franks,  who  had  previously  been  for  many  years  in  practice  in  the  Transvaal, 
had  left  for  home. 

It  is  in  this  connection  that  a  valuable  lesson  may  be  learned  for  future 
guidance,  viz.,  that  all  civilian  medical  men  officially  appointed  to  work  in 
War  Hospitals  shall  only  do  so  under  proper  contract,  especially  as  regards 
the  duration  of  their  service  in  the  campaign,  and  perhaps  in  other  respects 
also.  The  officers  and  men  wounded  during  the  last  two  years  of  the  war 
required  the  services  of  the  civilian  consulting  surgeons  as  much  as  did  those 
injured  during  the  first  eight  months,  but  consultants  were  not  available 
during  the  former  period,  except  in  the  case  of  Sir  Kendal  Franks,  who  alone 
remained  at  the  seat  of  war. 

Of  the  work  done  by  the  consulting  surgeons  in  South  Africa,  it  is 
unnecessary  for  me  to  say  much  ;  being  the  men  they  were,  it  must  have  been, 
and  was,  most  valuable.  Many  of  them,  too,  have  made  their  experience  in 
the  campaign  available  for  others  by  publications  in  books  and  in  the  medical 
Press,  wherein  they  show  how  dift'erent  surgfery  in  war  is  to  that  in  civil 
practice,  how  much  opposed  the  ordinary  conditions  of  a  campaign  are  to  the 
successful  carrying  out  of  modern  surgical  procedures,  and  how  cramped  and 
restricted  surgical  treatment  on  active  service  must  always  be  in  the  absence  ■ 
of  the  ideal  conditions  of  a  civil  hospital  at  home,  which  it  is  impossible  to 
attain  in  war. 

But  little  is  known  by  the  general  public  of  the  work  done  by  the  officers,  The  Army 
men,  and  lady  nurses  of  the  Medical  Service,  and  by  their  colleagues,  the  Medical  Service, 
civil  surgeons  attached  to  the  various  medical  units  in  the  field.  Those  who 
saw  it,  and  those  who  benefited  by  it,  know  that  words  can  only  approximate 
a  description  of  the  devotion  and  complete  disregard  of  self  with  which  all 
classes,  whose  duty  it  was  to  attend  on  them,  expended  themselves  in  the 
service  of  the  sick  and  wounded.    The  treatment  of  the  wounded  at  the  front 
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after  many  of  the  more  important  engagements,  at  and  south  of  Modder 
Kiver  Station,  for  instance,  and  in  Natal  before  the  relief  of  Ladysmitli,  was 
laborious  and  incessant,  frequently  lasting  24  hours  or  more  on  a  stretch, 
while  those  who  did  it  were  without  sleep,  and  obtained  food  as  best  they 
could  or  not  at  all. 

At  the  stationary  and  general  hospitals,  while  the  work  only  occasionally 
came  with  the  same  kind  of  rush  so  frequently  seen  at  the  front,  it  was 
continuous  and  unending ;  yet  never  in  the  history  of  war  were  seen  such 
efficient  and  well-worked  and  equipped  base  hospitals  as  were  the  three 
General  Hospitals  and  the  Portland  Hospital  opened  at  Wynberg  and  Ronde- 
bosch  during  the  early  days  of  the  war,  and  the  similar  units  in  the  Orange 
River  Colony  and  Transvaal  at  later  periods. 

The  work  of  the  Medical  Service  during  the  war  has  been  reviewed  by 
a  Royal  Commission  at  the  conclusion  of  the  campaign,  but,  on  this  occasion, 
while  certain  deficiencies  and  failures,  most  of  them  inseparable  from  a  state 
of  war,  were  very  rightly  exposed,  the.  general  conclusion  was  that  "in  no 
previous  war  had  the  sick  and  wounded  been  so  well  attended  to,"  a  verdict 
with  which  the  Army,  the  Royal  Army  Medical  Corps,  and  the  public,  may 
very  well  rest  satisfied. 
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SECTION  I. 
(By  the  Editor.) 


WOUNDS  AND  INJURIES  OF  THE  HEAD. 


Descriptions  of  the  injuries  of  this  class  seen  in  the  South  African  War  Classificatiou. 
will  be  given  under  the  following  categories  : — 

I.  — Accidental  cases,  exclusive  of  injuries  received  in  action,  viz.  : — 
Scalp  wounds,  contusions,  and  fracture  of  the  cranial  bones,  the  results  of 
falls,  railway  accidents,  injuries  produced  by  wagon  wheels,  &c. ;  in  fact,  similar 
cases  to  those  seen  in  civil  hospitals. 

II.  — Gunshot  wounds  of  the  head,  which  will  be  further  sub-divided 
into — 

(a)  Scalp  wounds  and  contusion  of  the  cranial  bones  ;  and 
(6)  Fractures. 

As  the  Boers  carried  no  weapon  but  the  rifle,  injuries  of  other  kinds  than 
gunshots,  so  fully  referred  to  with  regard  to  other  wars,  cannot  be  dealt  with 
in  this  report.  Some  few  accidental  injuries  by  bayonets  came  under 
obser ration,  but  will  require  only  a  very  cursory  notice. 


Accidental  Injuries. 

Class  I. — The  injuries  to  the  head  of  this  class  comprise  a  fairly  large 
number,  the  majority  of  which  were  due  to  falls  from  horses  and  otherwise, 
railway  accidents,  and  injuries  from  the  wheels  of  wagons  and  vehicles  of 
various  kinds. 

This  class  of  injury,  as  met  with  in  warfare,  presents  no  points  of  special 
interest  as  compared  to  similar  cases  seen  in  civil  life,  but  some  of  them  are 
interesting  as  surgical  cases. 


Notes  of  Accidental  Injuries  of  the  Head. 

Case  1. — Sapper  L.  received  depressed  fracture  of  frontal  bone, 
extending  from  left  supra  orbital  ridge  to  coronal  suture,  with  other  injuries, 
from  accidental  mine  explosion,  11th  October,  1901.  Admitted  17  General 
Hospital  six  hours  after.  All  depressed  bone  was  removed  ;  dura  showed 
signs  of  contusion  ;  gauze  drain.  Temperature  normal  in  a  week  ;  perfect 
recovery. — (Civil  Surgeon  O'Sullivan.) 


Accident — 
Depressed  frac- 
ture— No  signs 
of  brain  injury- 
Operation — 
Recovered. 


Case  2. — Private  B.,  sentry  on  railway  bridge,  struck  in  centre  of  fore-  Accident- 
head  by  a  piece  of  coal  which  fell  from  engine,  19th  March,  1900.    Admitted  Depressed  frac- 
same    day    16    General    Hospital,    unconscious;     breathing     stertorous ; 
frequent  convulsive  twitchings  of  left  side,  face,  and  body.    Ragged  wound  in  epilepsy— Opera- 
centre  of  forehead  size  of  half-crown,  with  fractured  and  depressed  bone,  tion— Recovered 
Wound  enla.rged  and  bone  which  w^as  depressed  over  area  of  five  shilling 
piece,  elevated.     Loose  pieces  of  bone  and  fragment  of    coal  removed. 
Lacerated  dura  sutured  and  bleeding  vessel  tied.    Wounds  healed  sixth  day. 
Good  recovery. — (Lieutenant  Smith,  R.A.M.C.) 

Case    3. — Corporal  D.,  kicked  on  right    side  of  head    by    a    horse,  Accident — 
15th  March,   1902.    Admitted    18    General   Hospital   a  few  hours   after.  Depressed  frac- 
Unconscious,  with  left  hemiplegia  ;     scalp  Avound  over  right  frontal  and  Op?rrtion— 

(67  8G)  B  '  Invalided. 
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temporal  regions.  Trephined  at  once ;  many  pieces  of  depressed  bone 
elevated  and  removed  as  well  as  extra  daral  clot  and  brain  debris.  Dura  not 
injured.  Hemiplegia  disappeared.  Invalided  to  England  with  slight  dilitation 
of  right  pupil. — (Major  Ma.llins,  R.A.M.C.) 


Accident — 
Depressed  frac- 
ture— Coma — 
Operation — Died. 


Accident — 
Depressed  frac- 
ture— No  signs  of 
brain  injury — 
Operation — 
Eecovered. 


Case  4. — Engine  driver  G.  K.,  entering  bridge  over  Komati  River,  came 
in  contact  with  iron  girder  and  was  knocked  off  engine,  taken  to  hospital  at 
once.  Insensible ;  breathing  stertorous ;  pupils  reacting.  Had  a  deep 
scalp  wound  on  left  side  of  head.  Wound  explored  ;  depressed  fracture 
2  inches  long  over  left  parietal  eminence  ;  trephined ;  elevated  and  removed 
bone.  Dura  not  injured.  Consciousness  did  not  return,  and  he  died  next 
evening. 

Post  mortem. — -Brain  underlying  fracture  discoloured ;  sinuses  fuU  of 
dark  blood;  brain  deeply  congested  ;  no  other  fracture. — (Captain  Withers, 
R.A.M.a) 

Case  5. — Transport  boy,  L.,  hit  on  head  by  another  boy,  3rd  July,  1902, 
with  a  brick,  near  Bethulie.     Admitted  three  days  after  into  12  General 

Fissure  of  Rolando.  Upper  treptine  hole  2i  inches 
from  mid-line  of  head  and  i  inch  posterior  to 
Eolandic  fissure. 


Eeid's  "  base  line." 


Hospital,  Horizontal  wound  1-inch  long  over  middle  of  left  Rolaiidic  area, 
contused  and  gaping.  Probe  detected  fracture.  No  paralysis,  nor  fits  ; 
temperature  normal ;  wound  clean.  Four  days  after  admission  was  explored 
and  fracture  of  "pond"  variety  found.  On  trephining,  inner  table  was  seen 
to  be  fractured  and  depressed  ;  two  trephine  discs  removed.  Some  clot  found 
on  dura,  and  slight  laceration  in  latter.  Dura  incised,  but  no  clot  being  found 
underneath,  it  was  sutured  up  again ;  all  clots  and  spicules  of  bone  removed ; 
discs  not  replaced.  Drainage  tube  put  in.  There  was  visible  pulsation  in 
scar  when  stitches  were  being  removed.  Discharged  to  duty  one  month 
later. — (Lieutenant  Wilson,  R.A.M.C.) 


Accident — Frac- 
ture of  vault  aud 
base — Penetra- 
tion— Coma 
(h  asmorrh  age) — 
Operation — Died. 


Case  6. — Private  G.  M.,  admitted  Stationary  Hospital,  Queenstown, 
31st  May,  1902,  unconscious;  wound  over  left  parietal  eminence;  pulse  76, 
intermitting  ;  stertorous  ;  temperature  101-2°  F.  ;  rigidity  of  right  arm  ;  pupils 
dilated,  equal,  and  reacting.  Three  days  after  temperature  ]01°_F.  ;  Cheyne- 
Stokes  respiration.  Flap  reflected  off  left  parietal  eminence.  Linear  fracture 
found  running  from  near  post.  sup.  angle  of  parietal  into  left  temporal  fossa, 
crossed  by  another  about  1^  inches  above  ext.  awd.  meatus,  which  extended 
from  ex.  ang.  process  of  frontal  to  base  of  mastoid  process.  Near  intersection 
two  discs  of  vault  were  removed,  and  a  large  extra  dural  clot  seen.^  The 
whole  of  this  latter  could  not  be  removed.     Dura  not  opened.     Brain  then 
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fiulsated,  and  pulse  and  respiration  became  regular.    Later,  coma  deepened, 
and  he  died  the  same  evening", 

Post  mortem. — Fractures  extended  into  base  through  orbital  plate  of 
frontal  and  sphenoid  ;  patches  of  extravasated  blood  on  under  surfaces  of  frontal 
and  temp,  sphenoidal  lobes,  left  Rolandic  area  flattened  from  compression. — 
(Captain  Beyts,  R.A.M.C.) 

Case  7.— Private  V.  fell  off  ladder  at  block  house,  18th  May,  1902,  Accident- 
admitted  next  day  Aliwal  North.    Scalp  abrasion  over  left  parietal  eminence  ;  ^^^^^I^q^j^'^'^' 
semi-conscious,    drowsy,   and   resented  being   touched ;    right    knee   jerk  (hgemorrliag-e)— 
exaggerated.    No  fracture   felt.     Able   to   swallow;    spoke    incoherently.  Operation- Died. 
Cheyne-Stokes  respiration    that    evening ;    no   return    of  consciousness. 
Following   day   scalp    reflected   at    abrasion   revealed   fissured  fracture. 
Trephined,  dura  incised  and  extensive  clot  removed  from  surface  of  brain. 
Patient  came  round,  but  later  same  evening  coma  set  in  again  and  he 
died. 

Post  mortem. — Fissured  fracture  extended  round  behind  foramen  magnum 
to  right  temporal  fossa.  Sub-  and  extra-dural  clot  sufficient  to  cause 
compression  was  found. — (Civil- Surgeon  Randall.) 

Case  8. — Private  T.  L.,  admitted  26th  June,  1900,  semi-conscions,  with  Accident— Prac- 
lacerated  scalp  wound  4  inches  long  over  right  lanibdoid  suture,  exposing  ture— Coma— No 
extensive  fracture  of  vault,  without  depression.  Paresis  of  left  arm.  opeiatiou— Die  . 
Patient  soon  became  comatose,  and  died  same  evening. 

Post  mortem. — Fracture  extended  from  middle  of  right  parietal,  back- 
wards through  lambdoid  suture,  and  down  to  right  of  foramen  magnum, 
beginning  near  sphenoid  bone.  No  extravasated  blood  found. — (Civil  Surgeon 
Hall.) 

Case  9. — Private  F.  S.,  accidentally  struck  '  on  head  with  pick-axe.  Accident— Punc- 
12th   December,  1901.     Wound    stitched.     Nausea  and  headache  since.  Pa7eiil'^o"e?^ 

Admitted  Mooi  River  a  month  later  with   slowness   of  speech,  weakness  tion— Abscess  

of  right  arm  and  leg,  and  defective  vision.  Temperature  100°  F.  to  Recovered. 
101°  F.  at  night.  Large  scar  at  left  parietal  eminence,  where  injured. 
Trephined  over  latter  a  fortnight  later.  Puncture  in  bone  closed,  Dura 
pulseless,  but  not  adherent,  and  not  punctured.  On  incising  dura,  a  small 
quantity  of  pus  escaped.  Brain  explored  ;  no  more  found  ;  bone  not  replaced  ; 
gauze  drain.  Operation  relieved  all  symptoms,  and  temperature  never  rose 
above  normal.    Invalided. — (Captain  Healy,  R.A.M.C.) 

Case  10. — Private  P.  F.  fell  out  of  train  near  Springfontein,  30th  October,  Accident— 
1901.    Admitted  to  12  General  Hospital  same  day.    Had  a  depressed  "  pond"  {Jf,.e!^^-^T^f  g^i^f^^^^ 
fracture  in  right  parietal  region  near  middle  line  ;  no  paralysis  ;  quite  sensible,  bi-ain  injury— 
(Had  also  a  compound-comminuted  fracture  of  left  leg,  necessitating  amputation,  Operation — 
and  a  simple  fracture  of  right  femur  in  lower  third.)     On  day  of  admission  a  Recovered, 
trephine  disc  was  removed  frura  outer  table  of  skull,  when  it  was  found  that 
depression  was  confined  to  outer  table,  the  inner  table  being  quite  intact. 
Progress  good,  but  owing  to  extensive  laceration  of  scalp  wound  healed  by 
granulation.    Wound  soundly  healed  five  months  after. — (Major  Lougheed, 
R.A.M.C.) 

Case  11. — Trooper  J.  W.,  standing  on  step  of  engine  as  train  entered  Accident— 
Bronkhurst  Spruit  Station,  his  head  struck  stand   pipe   of  water   tank.  pepr«^ssed  frac- 

Unconscious,  pupils  dilated  and  inactive  ;  f)ulse  50  ;  no  paralysis.     Wound  table— Coma  

on  each  temple  |-  inch  long  ;  left  one  not  reaching  to  bone  ;  right  showing  a  Operation — Died, 
piece  of  bone  chipped  out,  leaving  a  hole  in  outer  table  the  size  of  the  top  of 
little  finger. 

Trephine  used  on  right  side.  Inner  table  found  uninjured;  membranes 
bulged  without  pulsation.  Dura  incised  ;  no  blood  clot  seen.  Wound  closed 
and  drainage  tube  put  in.  Temperature  rose  104°  F.  Consciousness  not 
regained  ;  died  under  48  hours. 

(6786)  B  2 
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— Sub-aracbnoid  bseiuorrljage  over  base 
_  ^         vessel  not  found.    No  otber  fracture 

Colonel  Sylvesteu,  E.A.M.C.) 


Post  mortem. 
regions.  Injured 


and  both  parietal 
of  skull. — (Lieut. - 


Accident — Contu- 
sion— Aphasia — 
Paralysis — 
Jacksonian 
epilepsy — Opera- 
tion— Died — 
Rupture  of  spleen. 


Case  12. — Drummer- Sergeant  C.  D.  fell  off  wagon,  and  wheel  passed 
over  him,  12th  November  ;  was  unconscious,  but  occasionally  shouting  for 
six  days,  when  admitted  to  No.  2  General  Hospital.  Still  partially 
unconscious,  with  marked  signs  of  cerebi'al  irritation,  aphasia,  and  right 
hemiplegia.  Right  side  of  face  also  paralysed ;  pupils  small  but  acting  ; 
temperature,  97 "4°  F.  No  signs  of  head  injury  except  slight  bruise  over  left 
eye.  Over  spleen  also  slight  bruise  noticed,  but  abdomen  otherwise  normal. 
Urine  passed,  invol.  Swallowed  with  diflSculty,  and  resented  being  fed.  Next 
day  three  attacks  of  clonic  twitchings  of  right  side  of  body.  Following  day 
trephined  over  lower  third  left  Jiolandic  fissure.  Brain  pulsated ;  dura 
incised  ;  nothing  abnormal  found.  Symptoms  continued  with  sub-normal 
temperature  till  he  died  day  after  operation. 

Post  mortem. — No  fracture  of  skull  or  injury  to  brain,  except  a  patch  of 
softening  f  inch  from  surface  beneath  trephine  hole.  Gentle  irrigation  washed 
out  this,  leaving  cavity  size  of  walnut,  with  shreddy  walls.  Over  a  pint  of 
blood  in  abdominal  cavity,  with  recent  tear  in  spleen,  now  healed. — (Civil 
Surgeon  Wilson.} 


Accident — Con- 
tusion— Lacera- 
tion of  brain — 
Coma — No 
operation — Died. 


Case  13. — Sergeant  J.  E,  thrown  violently  on  his  head  from  horse 
25th  December,  1901.  Admitted  at  once  12  General  Hospital.  Unconscious, 
with  breathing  inclined  to  stertor  ;  pupils  small,  regular,  and  slowly  acting. 
Urine  had  to  be  drawn  off.  Moves  right  limbs,  but  not  left.  Plantar 
reflexes  present  ;  pulse  full,  82  ;  puffy  swelling  in  left  temporal  region,  but 
no  abrasion  of  skiri,  nor  fracture.  Remained  unconscious  till  he  died 
at  5  p.m. 

Fost  mortem. — No  fracture  of  vault  or  base.  Blood  clot,  1  inch  by 
1-|  inches,  with  laceration  of  brain  in  centre  of  right  temp. -sphenoidal  lobe  ; 
similar  haemorrhage  with  laceration  on  left  cerebellum  in  the  arbor  vitse  ; 
brain  anaemic. — (Major  Lougheed,  R.A.M.C.) 


Accident — Con- 
tusion— Coma — 
No  operation — 
Died. 


Case  14. — Lance-Corporal  G.  thrown  off  horse  29th  September,  1901, 
Admitted  soon  after  12  General  Hospital.  Unconscious;  first  metacarpal 
bone  fractured  ;  no  marks  on  head  ;  pupils  regular  and  acting ;  could  be 
roused  to  say  "Yes"  and  "No"  only.  Next  da]'  could  not  be  roused; 
twitching  of  left  leg  ;  throws  arms  about.  No  improvement ;  died  six  days 
after. 

Post  mortem. — No  fracture  of  vault  or  base  ;  a  narrow  strip  of  meningitis 
on  each  side  of  longitudinal  sinus,  with  adherent  membranes.  Brain  very 
anaemic,  but  not  otherwise  abnormal. — (Lieutenant  Wilson,  R.A.M.C.) 


Accident — Con- 
tusion— Coma — 
No  operation — 
Recovered. 


Accident — 
Ci'i'ilusion — 
(Jperation — 
Invalided. 


Case  15.— Private  J.  S.  said  to  have  been  knocked  down  by  a  tramcar. 
Admitted  Port  Ehzabeth,  2nd  June,  1900.  Unconscious  ;  bleeding  from 
ears  and  nostrils  ;  pupils  small,  not  reacting  ;  no  conjunctival  reflexes.  Scalp 
wound  1  inch  long  above  right  ear ;  no  fracture  detected.  Pulse  60 ; 
temperature  normal.  Bleeding  continued  during  night,  with  Cheyne-Stokes 
respiration.  On  second  day  bleeding  ceased,  and  reflexes  began  to  return,  but 
he  recognised  nobody,  and,  muttering,  fancied  he  was  playing  cards.  Two 
months  and  a  half  after  he  was  up,  gradually  recovering,  but  had  headaches. — 
(Hospital  Records,) 

Case  16.— Shoeing- Smith  W.  J.  L.  kicked  by  horse  1st  March,  1902. 
Admitted  Mooi  River  eight  weeks  later.  Severe  headache  ;  staggering  gait ; 
left  pupil  slightly  dilated ;  deafness  right  ear,  and  sickness.  At  junction  of 
lower  with  middle  third  of  right  occipito-parietal  suture  was  a  star-shaped 
scar,  pressure  on  which  caused  intense  pain.  Night  after  admission  was 
violent,  and  had  to  be  held  in  bed.  No  rise  of  temperature.  Trephined  at 
scar,  but  nothing  abnormal   found.     Headache   and   sickness  apparently 
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relieved  by  tlie  operation,  aud  general  improvement  wheu  invalided  one 
month  later. — (Major  Freyer,  R.A.M.C.) 

There  were  then  16  accidental  cases  of  injury  to  the  head  noted,  of  Remarks  on 
which  five  were  apparently  mere  contusions  or  scalp  wounds,  and  11  included  ^^ccidental  a 
fracture  of  the  hones  of  the  skull.     Of  these,  eight  recovered  and  eight 
died. 

ConfAisions. — In  two  cases  of  this  class,  operation  showed  slight  injury  to 
the  outer  table  of  the  bone,  while  the  inner  remained  intact,  a  distinctly 
unusual  condition  to  occur.  Operation  for  the  removal  or  elevation  of 
fragments  of  bone,  or  for  symptoms  of  haemorrhage,  were  performed  in  two 
cases  ;  of  these  one  died.  In  three  cases  no  operations  were  performed,  and 
one  died.  Rupture  of  the  spleen  Avas  found  in  one  of  the  fatal  cases,  and  a 
large  quantity  of  blood  in  the  abdominal  cavity.  Aphasia  and  epilepsy 
occurred  in  one  case  ;  the  death  rate  of  tlie  five  cases  was  60 "0,  this  high 
percentage  being  accounted  for  by  the  small  number  of  cases,  and  the  fact 
that  two  of  them  were  complicated  by  rupture  of  the  spleen  or  laceration  of 
the  brain  substance.  Of  the  cases  operated  on  50  per  cent.,  and  of  those  not 
operated  on  33 "3  per  cent.,  died. 

In  one  case  of  fracture  an  abscess  of  the  brain  formed,  which  was  opened 
and  drained  after  trephining  had  been  done  and  recovered.  The  abscess  was 
situated  over  the  lower  part  of  the  left  Rolandic  area.  The  principal 
symptoms  in  this  case  were  right  hemiplegia,  facial  paralysis,  and  aphasia. 

Fracture  Coses. — There  were  1 1  cases  of  this  class  with  five  deaths,  or 
a  mortality  of  45 "4  per  cent.  In  one  case  only  were  cerebral  symptoms 
absent ;  in  the  others  paralysis,  coma,  or  signs  of  brain  irritation  presented 
themselves. 

In  two  cases  the  base  was  fractured  as  well  as  the  vault.  Trephining 
was  done  in  10  cases,  and  omitted  only  in  one.  Of  the  former  four  died,  a 
mortality  of  40  per  cent.  ;  the  case  not  operated  on  died.  In  two  cases  large 
intra-cranial  haemorrhages  were  found,  and  both  proved  fatal,  but  one  of  them 
had  also  sustained  fracture  of  the  base  of  the  skull. 

The  following  table  gives  some  of  the  details  of  these  cases  : — ■ 


Table  1. — Accidental  Injuries  of  the  Head,  not  Gunshots  (16  cases). 


Cases. 

Recovered. 

Died. 

Death-rate. 

Scalp  woiiiids  and  contusion 
Fractures . . 

5 
11 

2 

6 

3* 
,5 

per  cent. 
60-0 
45-4 

Total  cases 

16 

8 

8 

.50-0 

Operations  on  the  skull. . 

Cases  with  coma. .       . .        . ,        . . 

Abscess  of  brain. . 

12 
9 
1 

2 
1 

5 
7 

41-(; 
77-7 

*  One  of  these  fatal  cases  had  also  a  rupture  of  the  spleen,  and  another  a  laceration  of  the 

brain. 


Gunshot  Injuries  op  the  Head. 

The  two  classes  under  which  these  injuries  will  be  described  comprise  Classification, 
(«)  Scalp  wounds  and  contusions  of  the  skull,  and  (?>)  Fractures. 

Scalp  Wounds  and  Contusions. 

The  production  of  a  scalp  wound  by  a  bullet  must  depend  on  one  or  other 
of  tvvo  conditions,  either  that  the  missile  is  travelling  at  a  very  low  rate  of 
velocity,  or  that  its  hue  of  impact  is  so  oblique  that  the  bone  is  not  actually 
touched.  The  latter  mode  of  production  of  these  wounds  must  be  exceptional, 
and  in  the  former  case  there  must  be  more  or  less  contusion  of  the  cranium. 
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Contusiou  of  skull 
usually  accom- 
panies scalp 
wounds  by 
missiles. 


Signs  of  concus- 
sion or  of 
hsemorrhag-e 
common. 


although  no  fracture  results.  The  force  of  the  contusion  the  bones  sustam 
must,  in  many  cases,  have  been  considerable,  yet  a  large  number  of  them 
showed  no  effects  due  to  it.  Some,  on  the  other  hand,  were  accompanied  by 
distinct  signs  of  concussion  and  other  slight  cerebral  damage,  and  a  smaller 
number  even  by  those  of  compression  as  well,  due  to  small  intra-  or  extra- 
dural haemorrhages. 

Wounds  of  the  scalp  alone  are,  therefore,  difficult  or  impossible  to  classify 
separately  from  those  complicated  with  more  or  less  contusion  of  the  bones 
of  the  cranium,  and  are,  moreover,  of  no  more  special  interest  w4ien  due  to 
bullets  than  when  produced  in  other  ways.  Scalp  wounds  and  contusions  of 
the  skull  will,  thereibre,  be  referred  to  as  one  class.  There  were  noted 
18  injuries  of  this  class  during  the  war,  and  all  recovered. 

In  many  of  the  cases  signs  of  intra-cranial  damage  preseiited  themselves, 
such  as  those  of  concussion,  those  due  to  compression  from  haemorrhage,  or 
those  depending  on  laceration  of  the  brain  cortex.  These  symptoms  were 
paresis  of  certain  groups  of  muscles,  hemiplegia,  more  or  less  complete, 
aphasia,  interference  with  special  senses,  especially  of  sight  and  hearing,  and 
signs  of  brain  irritation,  as  rigidity  or  twitch ings  of  muscles  due  to  injury  to 
the  cortex.  In  the  majority  of  cases  the  symptoms  were  slight — headache, 
confused  and  slow  cerebration,  interference  with  vision,  &c.,  sometimes  lasting 
only  a  short  time,  but  occasionally  of  considerable  duration,  the  most 
persistent  of  all  being  headache  and  paresis  of  certain  muscles. 

The  following  notes  of  the  18  cases  of  injuries  of  this  class  give  a  fairly 
correct  idea  of  the  course,  symptoms,  and  results  to  be  expected  in  these 
cases : — 


Gunshot  Scalp  Wounds  and  Contusions. 
(18  Cases.) 

Scalp— No  sig-ns  Case  1. — Private  R.,  wounded  24th  January,  1900.    Entrance  at  back 

Eecovered'^^"''"         neck ;    exit    in  concha  left  ear ;   bullet  "  passed  beneath   muscles  of 

mastoid  " ;  nine  days  later  wound  healed  ;  complains  of  slight  headache. — 

(Lieutenant  Phipps,  KA.M.C.) 


Scalp — No  signs 
of  brain  injury — 
Recovered. 


Case  2. — Private  McG.,  wounded  18th  February,  1900.  Scalp  wound 
3  inches  long,  over  vertex,  not  involving  bone.  No  head  symptoms ; 
wound  granulating.  Discharged  cured  three  weeks  after. — (Civil  Surgeon 
Maxwell.) 


No  signs 


Scalp 

of  brain  injury- 
Recovered. 


Case  3. — Driver  R,  wounded  8th  February,  1900.  "Entrance  on  left 
side  near  mid  line,  midway  between  occip.  protub.  and  crown  of  head  ;  exit 
2  inches  further  forward."  When  sent  from  the  front  and  admitted  at  the 
General  Hospital  a  week  later,  wound  healing.  Discharged  completely  cured 
in  10  days'  time. — (Civil  Surgeon  Brinkee.) 


Scalp — No  signs 
of  brain  injury — 
Recovered. 


Case  4 —Private  M.,  wounded  18th  February,  1900.  Shot  grazed 
scalp  for  2  inches  from  before  backwards,  in  front  and  on  left  side.  When 
admitted  a  week  later,  wound  healing.  Discharged  completely  cured  in 
10  days'  time. — (Civil  Surgeon  Brinker.) 


Scalp — No  signs 
of  brain  injury — ■ 
Recovered. 


Case  5. — Lance-Corporal  S.,  wounded  29th  March,  1900  ;  admitted 
Bloemfontein  a  fortnight  later.  Bullet  grazed  lobe  of  ear,  entered  skin  just 
behind,  and  took  a  superficial  course  under  scalp  for  about  2  inches ;  emerged 
without  injuring  bone.  Wounds,  though  painful,  are  progressing  favourably. — 
(Civil  Surgeon  Brinker.) 


Scalp — Lost 
consciousness- 
Recovered. 


Case  6. — 2nd  Lieutenant  P.,  admitted  23rd  November,  1900.  Two 
small  wounds  in  scalp  caused  by  splashes  of  bullet — -piece  of  bullet  removed. 
Unconscious  for  some  hours  after  injury.  Wounds  healed  ;  discharged 
convalescent  10th  day, — -(Hospital  Records.) 
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Case  7. — Private  N.,  wounded  11th  June,  1900.  Struck  by  Mauser  Scalp— No_ signs 
bullet  on  left  eye-brow  :  slio-ht  gutter-shaped  wound  in  skin  resulted.  Wound  2^  ^^^^^  injury— 
quite  healed  three  weeks  after. — (Civil  Surgeon  Johnson.) 

Case  8. — Private  W.,  wounded  28th  July,  190U,  at  range  of  150  to  Scalp— No  signs 
200  yards  ;  admitted  at  Estcourt  from  the  front  three  weeks  after.    A  linear     brain  injury- 
scar,  3  inches  long,  in  upper  occipital   region  ;   "  apparently  no  depressed  ^covered, 
bone."    Transferred  to  hospital  ship  for  other  wounds  eight  days  later. — 
(Civil  Surgeon  Ingall.) 

Case  9. — (1)  Private  McK.,  admitted  6  General  Hospital,  25th  February,  Scalp— No  signs 
1900.    Entrance  and  exit  quite  distinct  from  each  other,  over  left  parietal  ;  ^^^llfj^^l''''^~ 
bone  apparently  not  touched.    No  signs  whatever  of  cerebral  injury  ;  healed 
rapidly.    Discharged  22nd  day. 

Case  10. — (2)  Private  G.,  a  precisely  similar  case  to  above.    No  head  Scalp— No  signs 
symptoms  followed.    Discharged  19th  day. — (CiviJ  Surgeon  Parham.)  Recovered^ 

Case  11. — Private  V.  B.,  wounded  16th  April,   1901.      Unconscious  Contusion — 
10  minutes;  admitted  12  General  Hospital  from  the  front  two  days  later.  ^®P*'5^~: 

Quite  sensible  ;  complete  motor  and  sensory  paralysis  right  arm  ;  slight  Operatfon— 
headache.  Recovered. 

Septic  ;  horizontal,  ragged  gunshot  wound,  2  inches  long,  just  above  left 
parietal  eminence,  involving  scalp  only. 

Trephined  four  days  later ;  no  fracture  or  depression ;  very  small 
clot  between  bone  and  dura  ;  latter  incised  and  2  drms.  of  clot  removed 
from  beneath  ;  dura  sutured  and  drain  left.  Uninterrupted  progress ; 
arm  nearlv  recovered  six  weeks  after,  when  invalided. — (Major  Lougheed, 
E.A.M.C.) 

Case    12. — Private  F.,  wounded  11th  June,  1900,  by  fragments  of  Contusion 
pompom  shell.    Contused  and  lacerated  wound  over  base  of  right  mastoid  (^h^l)-7-Sepfcic— 

proc.  ;  outer  table  comminuted,  inner  bare,  but  not  fissured ;  fragments  of  the  gy^p^^^g  j^-^ 

shell  and  cloth  had  been  removed.  operation  

Slight  suppuration  ;  deafness,  with  large  rupture  of  right  tymp.  membrane  ;  Recovered  (deaf 
no  brain  symptoms.    Wound  healed  three  weeks  after  ;  still  deaf —(Civil  ''^S^^  ^^J^)- 
Surgeon  Thompson.) 

Case  13. — Driver  T..  admitted  20  General  Hospital,  24th  January,  1901,  Contusion — 
for  shrapnel  wound  in  right  occipital  region.    Wound  healed  but  scar  tender  ;  Shrapnel  bullet- 
severe  and  persistent  headache.     Flap  raised ;  bone    rough    under   scar ;  injiify— Opei-a-"" 

trephined;  nothing  found  that  would  account  for  the  pain,  which  latter  was  tion  Recovered 

not  relieved  by  the  operation. — (Civil  Surgeon  Seddon.)  (headache  per- 

sisted). 

Case  14. — ^Private  B.,  wounded  I'Jth  April,  1901  ;  admitted  12  Genei'al  Contusion- 
Hospital  from  the  front  two  days  later.    Septic,  ragged  wound,  2  inches  long,  P'iralysis— Opera- 
ran  horizontally  over  left  Rolandic  area,  slightly  above  parietal  eminence  ;  ^^^o^^red. 
scalp  only  divided,  bone  not  bared. 

Recovered  consciousness  10  minutes  after  being  wounded,  and  found  he 
could  not  us^  right  arm.  Quite  sensible  now  ;  complete  motor  and  sensory 
paralysis  right  arm  :  slight  headache.  Trephined  four  days  after  admission. 
No  fracture  or  depression,  very  small  clot  between  bone  and  dura  ;  dura  ■ 
incised,  and  2  drms.  blood  clot  removed ;  dura  sutured,  wound  drained. 
Some  sensation  and  movement  in  arm  next  day  ;  had  nearly  recovered  in 
six  weeks,  when  he  was  invalided. — (Hospital  Records.) 

Case    15. — Private   B.,   wounded    18th   February,    1900  ;    admitted  Contusion— No 
6  General  Hospital  10  days  after.     Healed  scalp  woimd  over  vertex,  at  pai'alysis— Mental 
junction  of  sagittal  and  lambdoid  sutures.     Mental   condition    conlused ;  uplmtion— 
some  loss  of  memory  ;   occasional  delusions  ;  rational  for  most  pan  ;  tields  Recovered, 
of  vision  diminished,  no  paralysis,  nor  vomiting  ;  some  occipital  and  vertical 
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Contusion — No 
signs  of  brain 
injury — Opera- 
tion— Recovered. 


headache. 
Records.) 


Improved  steadily.     Discharged  in  a  month's  time. — (Hospital 


Case  16. — Private  McK.,  wounded  18th  February,  1900,  in  soft  parts 
above  right  ear.  No  injury  to  bone  detected  ;  no  brain  symptoms  ;  18  days 
after  intense  pain  in  wound  ;  temperature,  104°.  This  continued,  necrosed 
bone  was  detected,  and  four  days  later  wound  was  opened  up ;  groove  in 
external  table  with  necrosed  edges  found ;  scraped ;  boric  fomentations. 
Recovered;  transferred  to  base  35th  day. — (Civil  Surgeon  Parham.) 


Contusion — 
Paralysis — 
Aphasia — No 
operation — 
Recovered. 


Case  17. — Trooper  B.,  wounded  11th  June,  1900;  admitted  same  day 
to  Yeomanry  Field  Hospital.  Triangular  wound  of  scalp  2^  inches  behind 
and  above  external  orbital  angle  ;  no  fracture  or  depression  detected.  Slight 
aphasia  ;  paralysis  right  arm ;  pupils  equal  and  active.  Two  days  later 
facial  paralysis  well  marked  ;  aphasia  diminishing.  Following  day  "  doing 
well,  sent  to  Kroonstadt." — (Civil  Surgeon  Evans.) 


Concussion —  Case   18. — Lieutenant   C,  wounded    6th   January,   1900.  Entrance 

Deafness  No  through  right  ala  of  nose,  exit  2|  inches  behind  tip  of  left  mastoid  process, 
Recovered~(witli  ^  '^^^^  below  external  meatus.    Deafness  left  ear ;  semi-comatose  but 

deafness).  easily  roused,  when  he  asks  for  his  servant,  &c.  ;  catheter  drew  off  urine  ; 

tongue  and  palate  extremely  foul ;  pulse  and  respiration  very  slow;  pupils 
re-act  to  light.  Invalided  120  days  later  with  deafness  persisting.— (Records 
Ladysmith.) 

Remarks  on  gun-  Of  the  above  1. 8  cases  of  scalp  wounds  and  contusion  of  the  skull  due  to 

shot  scalp  wounds  gLmshot,  as  many  as  11  showed  no  symptoms  of  injury  to  the  brain.    In  one 
an  contusions.         these,  although  the  wound  healed  rapidly,  trephining  had  to  be  performed 
later,  in  consequence  of  tenderness  at  the  point  struck,  and  severe  and 
persistent  headache ;  but  the  symptoms  were  not  relieved  by  the  operation, 
nor  was  any  condition  discovered  to  which  they  could  be  attributed. 

The  success  which  followed  operations  in  the  four  cases  so  treated  was 
very  satisfactory,  as  none  of  them  died,  and  the  symptoms  present  were 
relieved  in  three.  In  one  case  in  which  aphasia  and  paralysis  were  observed, 
no  operation  was  performed,  as  improvement  was  taking  place,  when  the  man 
was  sent  to  a  base  hospital  at  Kroonstadt,  Two  of  the  cases  were  the  result 
of  shell  wounds  ;  one  of  these  was  septic,  but  both  recovered. 

The  following  table  gives  some  of  the  details  of  these  cases  : — 


Results  of 
operations 


Table  2. — ^Scalp  Wounds  and  Contusions  of  the  Skull. 


Gunshot  Cases. 

Cases. 

Recovered. 

Died. 

Death-rate. 

Scalp  vrounds  and  contusions  of  skull  . . 
No  signs  of  brain  injury  in 
Paralysis  in 
Aphasia  in 
Concussion  iu 
Operations  performed  in 

18 
11 
3 
1 
2 
4 

18 
11 
3 
1 
2 
4 

Gunshot  Fractures  of  the  Skull. 

Gunshot  fractures  of  the  skull,  as  seen  in  the  Boer  War,  formed  a 
peculiarly  interesting  class  of  injuries  from  many  surgical  points  of  view,  and 
particularly  from  that  of  the  treatment  which  it  is  desirable  to  carry  out  in 
these  cases. 

The  amount  of  comminution  of  the  cranial  bones  and  the  degree  of 
destruction  of  the  brain  substance  which  were  seen  during  the  war  were  quite 
different  from  what  experiments  with  modern  rifle  bullets  on  dead  men  led 
surgeons  to  expect. 


Interesting  class 
of  cases. 


Brain  and  bone 
damage  in  living 
men  unlike  that 
seen  in  experi- 
ments. 
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The  fractures  of  the  bones  and  the  pulping  and  general  destruction  of  the 
brain  matter  are  much  less  in  living  than  they  are  in  dead  skulls  ;  and  while 
the  general  rule  holds  good,  that  the  injuries  are  extensive  as  the  range  is 
short  and  the  velocity  of  the  bullet  high,  and  that  they  decrease  in  severity 
as  the  velocity  diminishes  and  the  range  increases,  it  was  found  that  in  Injury  more 
living  skulls  the  rapidity  with  which  the  extent  of  injury  decreased  with  rapidly  decreases 
diminished  velocity  was  greater  than  was  expected,  judging  from  the  effects  J^^^^^^^^^^  ^" 
of  small  bullets  on  dead  men.    At  quite  short  ranges — 8  to  10  yards — the 
destruction  of  the  skull  and  brain  are  in  both  cases,  no  doubt,  enormous  ;  but  Injuries  produced 
in  the  case  of  living  men  the  injury  so  rapidly  decreases  in  extent  that  at  in  living- .skulls, 
ranges  of  over  100  yai^ds  the  fracture  is  often  confined  to  the  entrance  and 
exit  wounds,  with  fissures  extending  around  both  for  short  distances  only,  and 
the  brain  may  be  pulped  and  destroyed  only  to  the  extent  of  the  bullet  track. 
The  damage  done  at  such  ranges  as  100  yards  are  not  nearly  always  of  such 
slight  degrees  as  those  just  mentioned,  but  cases  of  this  kind  do  occur ; 
whereas  in  dead  skulls  the  Assuring  was  always  much  more  extensive,  the 
natural  sutures  were  blown  apart,  cracks  occurred  across  both  vault  and  base, 
and  the  brain  was  more  or  less  pulped  throughout. 

At  medium  and  long  ranges,  in  perforating  cases,  the  apertures  in  the  At  medium  and 
skull  are  circular  when  the  bullet  strikes  perpendicularly  to  the  surface  of  the  long  ranges, 
bone,  and  oval  and  of  greater  dimensions  as  the  bullet  enters  more  obliquely. 
The  fissures  around  the  perforations  are  short — from  ^  inch  to  2  inches — and 
they  are  for  the  most  part  thread-like,  with  the  pericranium  untorn  over 
them,  while  the  brain  injury  is  more  strictly  confined  to  the  bullet  track. 
The  entrance  wound  in  the  skull  is  more  often  a  clean-cut  perforation  than  is  At  entrance  side, 
the  exit  wound,  which  at  these  ranges  is  frequently  not  of  this  kind.    The  At  exit  side, 
exit  aperture  is  frequently  represented   by  a  larger  and  more  irregular 
fracture,  a  piece  or  pieces  of  the  whole  thickness  of  the  bone  being  driven 
outwards;  and  the  general  character  of  the  fracture  and  the  fissuring  which 
occurs  at  this  side  is  usually  more  severe  than  is  seen  at  the  entrance  side. 
This  is  probably  due  to  the  bullet  having  been  somewhat  turned  over  when 
passing  through  the  entrance  wound  at  a  comparatively  low  rate  of  velocity, 
and  so  striking  at  the  exit  side  with  a  more  extended  surface,  its  energy, 
therefore,  being  expended  over  a  larger  area. 

All  combinations  of  fractures  of  the  two  tables  of  the  skull,  with  or  Kinds  of  fracture 
without  depression  of  both  or  of  one  or  other  table,  may  be  produced  by  niet  with, 
projectiles,  the  commonest  being  fracture,  with  depression  or  comminution  of 
both  tables.    Many  cases  of  fracture  of  the  outer  table  without  implication 
of  the  inner  were  met  with  in  the  Boer  War  ;  but  the  converse  of  this 
condition,  fracture  of  the  inner  table  without  implication  of  the  outer,  was,  if 
seen  at  all,  very  exceptional.    This  must  not  be  looked  upon  as  evidence  that 
this  kind  of  fracture  did  not  occur,  but  merely  that  in  the  cases  noted  during 
the  war  the  symptoms  produced  were  slight,  and  that  operation  was  not 
resorted  to  in  their  treatment.    On  the  contrary,  we  know  that  fracture  of 
the  inner  table  without  fracture  of  the  outer  is  not  an  uncommon  condition  to 
find  on  trephining  in  head  cases,  but  it  is  only  to  be  discovered  by  that 
means.    Fissures  of  the  vault,  without  any  more  localised  fracture  at  the 
point  of  impact,  were  seen,  but  they  also,  as  might  be  expected,  were 
exceptional.     At  quite  short  ranges — mostly  cases  produced  accidentally — • 
large  portions  of  the  skull  may  be  blown  away,  but  this  class  of  case  seldom, 
if  ever,  occurs  in  battle,  and  certainly  they  do  not  reach  the  field  hospitals 
for  treatment.    Practically  all  cases  of  gunshot  of  the  skull  produced  at  short  Gunshot  fracture 
ranges  are  accompanied  by  such  enormously  destructive  effects  that  death     short  ranges 
takes  place  immediately  or  within  a  few  hours.     But  at  medium  and  long 
ranges,  say  from  ranges  of  over  400  yards,  fractures  are  produced  which,  J^,*       T  ^"'^ 
although  the  injuries  are  great,  may  not  be  either  immediately  or  remotely  not^sa"°^^ 
fatal.    Exceptional  cases,  too,  occurring  at  much  shorter  ranges  have  been 
followed  by  recovery. 

When  both  tables  of  the  skull  are  impKcated  in  a  fracture,  gunshot  or  The  reason  of 
otherwise,  the  inner  table  has  always  borne  the  reputation  of  exhibiting  the  greater  dam.-ige 
greater  degree  of  damage,_in  consequence  of  its  supposed  greater  brittleness  ;  comparSf  to'that 
but  undeservedly  so._    It  is  not  a  question  of  more  or  less  brittleness  of  one  of  the  other, 
or  other  table  on  which  the  greater  or  less  damage  to  either  depends  ;  for  in 

(G786)  C 
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All  a  qiiestion  of 
which  table  is 
least  supported  as 
bullet  passes 
through. 


Brain  injury. 


All  symptoms 
occasionally  not 
due  to  injury  to 
brain  in  bullet 
track  alone. 
The  kinds  of 
fractures  usually 
seen. 


perforating  gunshot  cases,  although  the  inner  table  is  fractured  to  a  greater 
extent  on  the  entrance  side,  the  reverse  condition  obtains  on  the  exit  side, 
and  here  the  outer  table  exhibits  the  greater  injury.  This  is  not  an 
occasional  occurrence  only,  it  is  practically  a  condition  uniformly  experienced ; 
and  it  depends  on  the  fact  that  the  inner  table  is  less  firmly  supported  on  the 
entrance  side  than  is  the  outer,  and  consequently  suffers  more  damage  than 
the  latter,  which  is  supported  at  the  moment  of  fracture  by  the  diploe  and 
inner  table.  At  the  exit  side,  as  the  bullet  passes  from  within  outwa-rds, 
the  outer  table  is  less  firmly  supported  than  the  inner,  which  has  the 
diploe  and  outer  table  in  front  of  it,  and  consequently  suffers  the  greater 
damage.  On  the  entrance  side  the  outer  table  is  cleanly  pierced  by 
a  bullet  passing  through  it  perpendicularly,  and  the  inner  table  irregularly 
fractured ;  while  at  the  exit  side  of  the  skull  exactly  the  converse  condition 
obtains. 

The  vast  majority  of  gunshot  fractures  of  the  skull  are  accompanied  by 
more  or  less  marked  symptoms  of  brain  injury  :  paresis  of  certain  groups  of 
muscles  ;  paralysis,  motor  and  sensory  ;  loss  or  impairment  of  special  senses, 
usually  of  vision  or  of  hearing  ;  Jacksonian  epilepsy ;  twitchings  and 
contractions  of  certain  muscles,  signs  of  brain  irritation  due  to  injury  of  the 
cortex — in  fact,  all  the  symptoms  of  brain  damage  in  all  their  varying 
combinations.  Usually  these  symptoms  are  in  correspondence  with  those  to 
be  expected  in  consequence  of  injury  to  the  brain  areas  evidently  implicated 
in  the  track  of  the  bullet,  but  occasionally  symptoms  are  apparent  which  are 
not  to  be  accounted  for  by  intei'ference  with  those  brain  centres  through 
which  the  bullet  has  passed.  These  symptoms  must  be  due  to  injury  to 
outlying  portions  of  the  brain  which  has  been  produced  by  vibration  or 
commotion  due  to  the  wave  action  through  the  comparatively  fluid  brain 
substance  communicated  to  it  by  the  passage  of  the  bullet. 

The  fractures  of  the  skull  ordinarily  produced  by  rifle  bullets  are  : 
(a)  gutter  fractures,  (6)  penetrating  fractures,  and  (c)  complete  perforations. 
Those  due  to  shell  fragments,  and  sometimes  to  shrapnel  bullets,  may  be  of 
the  simple  fissure  kind,  depressed  fractures  without  actual  penetration  of  the 
skull  by  the  missile,  or  extensively  comminuted  fractures  accompanied  by 
larger  apertures  in  the  calvarium.  The  former  classes  of  injury  are  by  far 
those  most  usually  met  with. 


Gutter  Fractures. 

The  typical  gutter  In  a  typical  gutter  fracture  there  are  two  apertures  in  the  scalp,  with 
fracture.  trench  ploughed  through  the  outer  table  and  diploe  of  the  calvarium ;  the 

inner  table,  forming  the  floor  of  the  gutter,  is  usually  comminuted  extensively, 
and  some  of  the  fragments  may  be  displaced  towards  the  dura  and  brain,  or 
sideways  beneath  the  edges  of  the  trench.  Fissuring  is  not  very  marked  in 
these  cases,  and  is  most  often  seen  at  either  end  in  the  form  of  a  single  fissure 
of  from  ^  inch  to  1|-  inches  in  length. 

The  length  to  which  gutter  fractures  may  extend  depends  on  the  degree 
of  curvature  of  the  surface  of  the  skull  at  the  point  struck.  Gutters,  there- 
fore, in  the  antero-posterior  direction  are  more  likely  to  be  prolonged  and  to 
be  more  serious  injuries  than  those  the  direction  of  which  is  transverse,  because 
the  area  over  which  the  brain  cortex  is  damaged  is  greater  in  the  former  case, 
and  this  is  of  importance  with  regard  to  interference  with  various  motor 
areas. 

When  the  contact  of  the  bullet  with  the  skull  is  still  more  superficial, 
there  may  only  be  one  opening  in  the  scalp,  the  scalp  wound,  in  fact,  being 
also  in  the  form  of  a  gutter. 

In  133  cases  of  gunshot  fracture  of  the  skull,  of  which  detailed  histories 

are  at  present  available,  or  of  which  the  condition  of  fracture  and  the  results 

Mortality  of         are  known,  GO  were  of  the  gutter  form  ;  these  gave  a  death  rate  of  21  "6,  the 

gutter  fractures  in  lowest  percentage  of  deaths  following:  fractures  of  any  of  the  three  types 
cases  noted.  \  -n  j 

above  specmed. 

The  folli;wing  notes  of  the  cases  show  the  salient  points  in  connection 
with  them  as  concisely  as  is  possible  : — 
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Case  1.— Private  H.  H.,  wounded  23rd  February,  1900  ;   admitted  Gutter— Septic— 
4  General  Hospital,  Mooi  Kiver,  17  days  later.    "Gutter"  across  mid-line  ^p'jf^^'^'^ 
obliquely  from  right  frontal  to  left  parietal  eminence.     Hemiplegia  and  jacksonian 
aphasia,  improving  till  a  fortnight  later,  when  convulsions  set  in  suddenly,  epilepsy— Opera- 
Trephined  at  once  at  each  end  ;  many  pieces  of  comminuted  bone  removed  ; 
gutter  track  between  opened  up,  and  cleared  of  loose  iragments ;  abscess  ^ 
in  brain    at  middle  of  track,  contained  1  drm.  pus ;  Q  aid  brain  matter 
irrigated  out,  and  protruding  particles  of  brain  cut  away  ;  much  Assuring  of 
skull. 

Convulsions  and  aphasia  ceased  immediately  ;  hemiplegia  was  disappearing 
rapidly,  and  wound  was  nearly  covered  in,  when  invalided  10  days  later. 
Wrote  on  4th  June,  1900,  evidently  with  right  hand  :  "  I  have  neither  pain 
nor  ache  in  my  head  now ;  I  haven't  right  power  of  my  arm  or  leg, 
but  am  able  to  move  about  with  the  help  of  a  stick." — (Major  Freyee, 
RA.M.C.) 

Case   2. — Private  J.    H.,  wounded   20th   January,  1900  ;   admitted  Gutter— Septic— 
4  General  Hospital,  Mooi  Eiver,  10  days  later.    Horizontal  "gutter"  left  fj°J]'^5Jjp^esg_ 
side  of  head,  2  inches  above  ear;  septic,  with  bare  bone  at  bottom.    Had  q^q^  (Lat. 
difficulty  of  speech,  intense  headache  and  vomiting,  all  of  which  passed  off  ventricle 
before  arrival  here.     Only  slight  headache  remained,  till  eight  days  after  invaded), 
admission,  when  he  became  suddenly  comatose.    Trephined ;  pus  welled  up  ; 
depressed  inner  table  removed  ;  dura  incised,  and  abscess  found  in  brain 
substance,  from  which  3  ozs.  of  pus  escaped ;   boric  irrigation ;  drained. 
Chloroform  required  towards  end  of  operation ;  pupils  reacted.  Remained 
unconscious  ;  died  next  day. 

Post  mortem. — Abscess  cavity  in  temp.  Sphenoid-lobe  ;  only  filmy 
partition  separated  it  from  lat.  ventricle ;  small  perforation  in  partition,  with 
trace  of  pus  in  ventricle. — (Major  Feeyer,  E.A.M.C.) 

Case  3. — Private  A,  J,  M.,  wounded  23rd  February,  1900  ;  admitted  Gutter— Septic— 
4  General  Hospital,  Mooi  River,  three  days  later.     Gutter  from  posterior  ^o|j'^'"^2^^~^g*^^^' 
margin  of  right  frontal,  just  above  ant.  inf  angle  of  parietal  to  parietal  Recovered, 
eminence  same  side.     Total  left  hemiplegia.     Trephined  three  days  after ; 
abscess  struck  in  brain  substance,  at  entrance  end,  from  which  1|-  ozs.  pus 
escaped ;  exit  end  also  trephined ;  all  loose  bone  in  track  between  removed  ; 
drained.    Steady  improvement  ;  perceptible  return  of  power  in  arm  and  leg 
when  invalided  a  month  later.     Wrote  7th  July,  1900,  saying;        got  the 
use  of  my  left  leg  back  on  the  17th  April  last.  ...  I  can  raise  my  arm  but 
very  little,"— (Major  Freyer,  RA.M.C.) 


Case  4. — Lance-corporal  T.,  wounded  27th  February,  1900;  admitted  Gutter  (shell 
4  General  Hospital  eight  days  later.    Septic,  lacerated  shell  wound  3  inches  g  ^^^^^IT" 

by  3  inches,  situated  on  vertex,  over  parieto-occip.  region,  involving  more  of  Paralysis  

left  than  right  side.  Hernia — Opera- 

Complete  right  hemiplegia  ;  comminuted  bone,  with  pieces  depressed  tion— Died, 
into  lacerated  brain ;  also  loose  pieces  of  hair,  scalp,  helmet,  &c.  ;  severe 
headache;  temperature,  101°;  vomiting.  Removed  loose  bone  and  foreign 
matter,  after  which  symptoms  subsided,  and  he  could  raise  hand.  On 
26th  March,  1900,  severe  headache  returned;  hernia  forming,  A  week  later, 
trephined  by  Sir  W.  Stokes ;  a  small  piece  of  depressed  bone  removed 
but  no  abscess  found;  improved;  erysipelas  10  days  later;  recovered 
from  this  ;  hernia  increased,  and  headache  continued.  On  6th  May,  1900, 
had  epileptic  fit,  and  became  unconscious ;  died  two  days  later. — (Civil 
Surgeon  Copley.) 

Case  5. — Lieutenant  C.  G.  D,,  admitted  Maritzburg  23i-d  January,  Gutter— No 
1899,  with  gunshot  wound  grooving  skull,  and  leaving  a  large  piece  of  bare  paralysis— Opera- 
dead  bone;    temperature  ran  high  for  some  time,  latterly  normal.     Ten  ^loii— Recovered, 
weeks  after  admission  two  pieces  of  dead   bone,   including  both  tables, 
were    removed ;    brain   beneath   pulsating ;    wound  healing   now. — (Civil  - 
Surgeon  Johnston.) 

(6786)  C  2 
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Gutter — No 
paralysis — Opera- 
tion— Recovered. 


Case  6. — Boer  prisoner,  J.  B.,  admitted  Bloemfontein  28th  June,  1901, 
a  few  days  after  being  wounded. 

Wound,  small  and  circular,  like  Lee-Metfoid  ;  fracture  felt  with  probe  ; 
X-ray  failed  to  show  bullet.  Two  days  later  two  trephine  discs  and  several 
loose  pieces  of  bone  were  removed.  Fracture,  1^  inches  long,  of  "  gutter  " 
variety  ;  looked  as  if  caused  by  sharp-pointed  instrument.  Dura  torn,  but 
had  closed  up.  Trephine  discs  replaced,  and  drain  put  in.  Case  did  well. 
A  month  after  there  was  a  small  sinus,  probably  due  to  dead  bone  remaining. — 
(Captain  Cameron,  R.A.M.C.) 


Gutter — Opera- 
tion— Paralysis- 
llecovered. 


Case  7. — Boer  prisoner,  P.  K,,  admitted  9  General  Hospital  27th  July, 
1901,  with  gunshot  wound  over  right  frontal  region,  inflicted  six  days 
previous.  Trephined,  and  removed  area  of  bone  size  of  crown  piece,  A  fort- 
night after  left  hemiplegia  set  in.  Improved  ;  became  quite  sensible  ;  some 
movement  in  left  hand. — (Hospital  Records.) 


Gntt*  r— 
Apliasia — 
Paralysis — Opera- 
tion— Recovered. 


Gutter — Septic- 
Operation — 
Abscess— Died. 


Case  8.— Private  L.  G.,  wounded  at  long  range  at  Magersfontein, 
11th  December,  1899;  admitted  2  General  Hospital  a  few  days  later. 
Entrance  1  inch  from  mid-line  over  left  coronal  suture  ;  exit  same  side,  over 
lanibdoid  suture,  1  inch  from  mid-line.  Distance  between  v.'ounds  4  inches  ; 
broken  bone  felt  under  track.  Drowsy;  speech,  thick  and  slow;  pulse,  60  ; 
temperature  normal  ;  complete  loss  of  power  and  sensation  in  right  leg,  arm, 
and  lower  face.  Next  day  "gutter"  fracture  exposed  ;  piece  of  bone  1  inch 
Square  at  entrance,  and  many  from  gutter  and  imbedded,  were  removed  ;  dura 
much  damaged,  and  brain  extensively  pulped.  Drainage  tube  put  in.  Eight 
days  later  could  move  arm  and  leg  well ;  sensation  nearly  complete ;  no 
suppuration.  One  week  later  noticed  a  few  twitches  in  arm,  but  speech  much 
impro\ed.  Two  months  after  admission,  when  invalided,  speech  was  normal, 
leg  and  face  had  almost  recovered  but  arm  was  weak. — (Major  Lougheed, 
R.A.M.C.) 

Case  9. — Private  F,  0.,  received  at  long  range,  over  1,000  yards, 
glancmg  bullet  wound  1^  inches  long,  2  inches  above  right  eyebrow, 
25th  November,  1899.  No  bare  bone  or  fracture  detected  ;  septic.  Head- 
ache, high  temperature,  rigor,  vomiting  and  puffiness  of  right  eyelid  followed 
in  2  General  Hospital,  and  three  weeks  after  injury  wound  was  explored. 
Small  stellate  fracture  trephined,  and  fragments  removed ;  1-|  drms.  pus 
escaped  from  between  dura  and  bone  ;  dura  inflamed,  but  not  torn  ;  drainage 
tube  inserted.  Became  drowsy  eight  days  after  operation,  when  the  wound 
was  re-opened  under  anaesthetic,  and  probe  passed  between  vault  and 
dura  all  round  opening,  but  no  pus  found.  Died  suddenly  three  days 
later. 

Post  mortem. — Abscess  containing  1|  ozs.  pus,  with  defined  wall,  in  right 
frontal  lobe,  quite  an  inch  beneath  surface  ;  communicated  with  extra  dural 
one  through  small  track.  —  (Civil  Surgeon  Pegg.) 


Gutter — • 
Paralysis — 
A  phasia — Opera- 
tion— Recovered. 


Case  10. — Private  W.  P.,  wounded  at  long  range  11th  December,  1899  ; 
admitted  2  General  Hospital  in  a  few  days.  Had  a  "gutter"  fracture, 
1|-  inches  long,  horizontally  across  centre  of  left  parietal  bone  with  scalp 
divided  over  it.  Left  facial  paralysis  ;  complete  paralysis  of  tongue  ;  paresis 
and  partial  anaesthesia  right  arm  ;  slight  internal  squint,  left  eye  ;  aphasia, 
principally  motor  ;  pulse,  40  ;  temperature,  normal.  Trephined  one  week 
later  ;  spiculse  and  some  clot  removed.  Dura  not  torn,  of  dark  blue  colour, 
and  not  pulsating  ;  incised ;  clot  removed  from  surface  of  brain,  which  then 
pulsated  slowly ;  dura  not  sutured,  nor  disc  replaced.  The  symptoms 
persisted  for  four  days,  and  then  rapidly  disappeared.  Only  some  weak- 
ness of  right  arm  remained  when  invalided  six  weeks  after  operation. — 
(Civil  Surgeon  Day.) 


Gutter — Septic- 
Paralysis — 
Epiltf  sj  — 


Case  11. — Private  H.  D.,  received  "gutter"  fracture,  4  inches  long, 
through  centre  of  left  Rolandic  area,  11th  December,  1899,  at  250  yards 
range.    Admitted  2  General  Hospital  12  days  later.    Drowsy  aud  aphasic ; 
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paresis  right  arm  ;  paralysis  right  face  and  tongue  ;  Jacksonian  epilepsy  ;  pulse,  Aphasia— Opera- 
normal,  and  temperature  99-9°;  suppurating;  pulsating  hernia.  Operation. 
Hernia  and  many  loose  pieces  of  bone  removed  ;  wound  drained.  Discharge 
and  temperature  continuing,  wound  was  re-opened  26  days  later,  and  pus 
found  oozing  through  dura.  Director  passed  2^  inches  into  brain  struck 
abscess ;  1  oz.  pus ;  drainage  tube  inserted.  Invalided  two  months  later, 
with  wound  healed,  and  speech  recovered,  but  arm  still  very  weak. — (Civil 
Surgeon  Day.) 

Case  12. — Private  J.  K,  wounded  11th  December,  1899  ;  admitted  Gutter— No 
2  General  Hospital  after  few  days.  Bullet  struck  skull  f  inch  above,  and 
to  right  of  occipital  protuberance,  and  glanced  off,  causing  three  fissures. 
Trephined;  dura  lacerated  ;  12  fragments  bone,  mostly  inner  table,  removed 
from  depth  of  1^  inches  ;  dura  could  not  be  brought  together ;  drain  inserted. 
Wound  healed  12  days  after  operation;  excellent  recovery.  Invalided. — 
(Major  Lough EED,  K.A.M.C.) 


Case    13. — Private   S.,   wounded    28th    November,    1899  ;    admitted  Gutter— No 
2  General  Hospital  four  days  later.    Entrance  |-  inch  above  and  to  left  of  paralysis  (chest 
occip.  protub.  showing  "gutter"  fracture  over  lateral  sinus  ;  no  exit  wound  ;  y^eratfon— DieiT 
emphysematous  crackling  over  right  side  and  back  of  neck.    Patient  so  bad 
that  anaesthetic  had  to  be  discontinued ;    restlessness,  and  acute  delirium  ; 
coughed  up  foetid  blood  and  pus  ;  right  lung  consolidated  ;  temperature,  102°. 
Died  18  days  later. 

Post  mortem. — Mauser  bullet  embedded  in  right  quadratus,  near  crest  of 
ilium.  "  Gutter  "  fracture  of  occipital  bone,  1^  inches  long  ;  much  comminu- 
tion ;  large  fragment  in  lower  left  occipital  lobe,  which  ^^  as  pulped  ;  spicula 
projected  into  lateral  sinus,  but  did  not  penetrate  ;  cerebellum  much  bruised. 
Bullet  traversed  muscles  of  back  of  neck,  and  entered  chest.  Right  lung 
badly  lacerated  in  vertical  direction  ;  contained  piece  of  rib.  Second  and  third 
dorsal  vertebra  deeply  grooved  on  right  side  of  bodies.  Eighth  and  ninth  ribs 
grooved,  and  tenth  and  eleventh  fractured  close  to  angles. — (Major  Lougheed, 
E.A.M.C.) 

Case  14. — Private  S.  B.,  admitted  12  General  Hospital  21st  August,  Gutter— 
1901,  for  old  gunshot  wound  of  skull — '■  gutter  "  fracture  in  vicinity  of  left  Paralysis- 
motor  area — received  18  months  ago,  and  for  which  he  had  been  trephined,  as  ^on— InvalWe'd' 
he  suffered  from  hemiplegia  and  aphasia.    Invalided  home  then,  but  recovered 
sufficiently  to  return  to  campaign.     Has  full  use  of  arm  and  leg  ;  facial 
paralysis ;  speech,  memory,  writing,    and  reading  slightly  affected.  Two 
pieces  of  dead  bone  now  removed  by  Major  Lougheed.    Improved.  Invalided 
again. — (Lieutenant  Wilson,  Pv.A.M.C.) 

Case  15.~Private  J.  M.,  wounded  11th  December,  1899.    Left  parietal  Gutter  

deeply  grooved,  and  splintered  through  both  tables  ;  fragments  embedded  in  Paralysis — 
brain  ;  latter  lacerated  and  oozing  out.    Complete  aphasia  and  right  hemi-  ^^^^^'^^^^^'^^^ 
plegia,  ptosis,  and  facial  paralysis.    All  splinters,  many  of  them  embedded  in 
brain,  removed.     Three  weeks  later  hemiplegia  gone  and  aphasia  improved. 
Sent  to  Wynburg. — (Hospital  Records.) 

Case  16. — Private  J.  R.,  admitted  Orange  River  13th  December,  1899,  Gutter— No 
Deep  "  gutter  "  of  left  parietal  protuberance  2^  inches  long,  with  jagged  edges  ;  paralysis— Opera- 
brain  oozing  out ;  a  large  piece  of  bone  embedded  in  brain,  with  much  starring  ^lo^— Recovered, 
of  fracture.    Dimness  of  vision ;  intense  headache ;   no  motor  or  sensory 
symptoms.    Six  days  later  trephined ;   splinters  and  large  piece  depressed 
bone  removed.    A  week  after  operation  headache  had  nearly  disappeared  ; 
able  to  read  and  write.    Sent  to  base. — (Hospital  Records.) 

Case  17. — Lieutenant    M.     Entrance   and   exit   in   occipital   region  Gutter— 
2f  inches  apart ;  almost  complete  right  hemiplegia,  slight  loss  of  sensation;  Paralysis— 
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Jacksonian 
epilepsy — 
Hemianopia — 
Operation — 
Recovered. 


epileptiform  seizures,  beginning  in  right  forearm;  temperature,  101 '9°  ;  pulse, 
9G,  had  control  over  sphincters.  Trephined  ;  "gutter  "  fracture  If  inches  by 
f  inch  ;  dura  uninjured,  though  widely  separated  from  bone ;  depressed  and 
loose  fragments  removed  ;  drained.  Had  one  fit  following  day.  Paralysis 
practically  disappeared  in  a  month,  but  had  some  hemianopia,  headache,  and 
giddiness.  After  a  year  well  in  every  respect,  and  returned  to  duty. — 
(Captain  McDermott,  K.A.M.C.) 


Gutter — Septic — 
No  paralysis — 
Operation — Died. 


Case  18. — Private  H.  Revolver  (-450)  accident  16th  August,  1901. 
Admitted  12  General  Hospital  three  weeks  later.  Entrance  in  centre  of  left 
upper  eyelid ;  exit  size  of  a  penny,  in  frontal  bone,  4  inches  above  right  supra 
orbital  margin,  and  |-  inch  to  right  of  mid-line ;  brain  visible  ;  "  Gutter " 
fracture  felt  between  the  apertures.  Septic,  conscious,  no  paralysis ; 
control  over  bladder  and  rectum.  Operation  ;  two  large  and  36  small  pieces 
of  bone  removed  ;  drained. 

No  improvement ;  much  cerebro-spinal  fluid  oozing  from  both  wounds ; 
became  gradually  comatose,  and  died  10  days  later. 

Post  mortem. — 5  ozs,  greenish  pus  escaped  from  cavity,  size  of  child's 
fist,  in  frontal  lobes  ;  anterior  part  of  lobes  absent  ;  no  meningitis  ;  orbital 
plates  fissured  and  loose ;  coronal  suture  widely  open, — (Major  Lougheed, 
R,A.M,C.) 


Gutter — Septic- 
Paralysis — 
Operation — 
Recovered. 


Case  19. — Boer  prisoner.  G.  M.,  wounded  17th  February,  1900; 
admitted  5  General  Hospital  after  27  days,  "  Gutter "  fracture  1  inch  by 
^  inch,  situated  5  inches  above  and  ^  inch  ant,  to  right  ext.  aud,  meatus; 
septic  ;  left  hemiplegia,  with  wasting  of  muscles ;  sensation  slightly  impaired  ; 
patellar  reflex  exag.  ;  ankle  clonus  marked.  Flap  deflected  ;  pus  exuded 
from  lacerated  brain;  16  fragments  of  bone — making  area  size  of  penny — 
extracted  from  depth  of  2  inches  in  brain ;  lead  and  grit  irrigated 
out.  Steady  improvement.  About  three  months  later  paralysis  had 
disappeared,  only  for  a  little  dragging  of  foot  in  walking. — (Major  Moffett, 
E.A.M.C.) 


Gu  tter — Septic — 
No  paralysis — 
Abscess — Opera- 
tion— Recovered. 
(Reduced  fields 
of  vision.) 


Case  20. — Private  W.,  wounded  27th  December,  1900  ;  admitted 
2  General  Hospital  10  days  after  wound.  Single  wound,  ragged  and  sup- 
purating, 2|inches  above  occip.  protub.,  and  1  inch  from  mid-line.  Conscious 
when  roused  ;  drowsy  ;  very  irritable  ;  pupils  equal  and  active  ;  no  paralysis  ; 
temperature  elevated.  Wound  explored ;  many  small  fragments  of  bone 
removed  ;  brain  protruding ;  pus  escaping  from  hole  in  latter ;  orifice  dilated, 
giving  exit  to  4  ozs.  pus ;  drained.  Uninterrupted  recovery,  but  with  fields 
of  vision  much  diminished. — (Civil  Surgeon  Sanders.) 


Gutter — Septic — 
Paralysis — 
Aphasia — 
Abscess — Opera- 
tion— Recovered. 


Case  21.— Private  B.,  wounded  13th  December,  1900,  by  piece  of 
pompom  shell ;  admitted  2  General  Hospital  21  days  later.  Small  sup- 
purating wound  3|-  inches  above  right  ext.  aud,  meatus.  Unconscious  for 
20  minutes  after  wound  ;  next  day  slight  aphasia  ;  left  arm  and  face  paralysed, 
also  leg  slightly ;  temperature  raised  for  some  days.  Could  walk  on 
admission,  but  hemiplegia  with  anaesthesia  still  present.  Four  days  later 
explored.  Opening  in  skull  f  inch  by  |-  inch  ;  hair  found  on  dura  ;  pus 
escaping  through  hole  in  latter ;  dura  incised,  and  2- inch  cavity  in  brain 
exposed,  containing  2  drms.  pus  with  fluid  brain ;  many  fragments  bone 
removed,  one  being  ^  inch  square,  drainage  tube.  Abscess  healed,  but  motor 
power  and  sensation  somewhat  defective  when  he  left  hospital. — (Civil 
Surgeon*  SanDees.  ) 


Gutter— No 
paralysis — 
Mania — No 
operation — 
Recovered. 


Case  22. — Trooper  H.,  wounded  25th  December,  1901,  by  Mauser. 
Entrance  1^  inches  to  left  of  occip,  protub.  ;  no  exit.  Stupid  ;  apathetic  ; 
pain  over  right  mastoid ;  maniacal  attack  23rd  day ;  rational  aud 
quiet  a  few  days  later*  Complete  recovery. — (Lieut.-Colonel  Westcott, 
R.A.M.a) 
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Case  23. — Trooper  McL.,  wounded  24th  February,  1902  ;  admitted  19  Gutter- 
Stationary  Hospital  four  days  later.    "  Gutter  "  fracture  2|-  inches  long  on  left  ^'""eJ^tfon— 
side  of  vertex.    Almost  quite  unconscious  ;  paresis  right  arm  ;  incont.  urine  Recovered, 
and  feeces.      By  ninth  day  all  symptoms  had  cleared  up — wound  healed 
without  suppuration." — (Lieut.-Colonel  Westcott,  R.A.M.C.) 

Case  24. — Trooper  McK.,  wounded  24th  February,  1902.     Entrance  Gutter— Septic- 
through  right  eye.    Bullet  passed  obliquely  upwards  and  backwards  ;  frontal  No  paralysis — 
bone  fissured.    Drowsy ;  delirious  ;  incont.  urine  and  feeces.    Right  eyeball  '^acksoman 
removed  ;  not  trephined.    For  three  days  had  Jacksonian  epilepsy,  beginning  bairremoved— 
left  side  of  mouth,  and  passing  to  left  extremities ;   wound  septic.     By  Recovered, 
ninth  day  fits  had  ceased ;  necrosed  fragments  frontal  bone  came  away,  or 
removed  during  month.    Recovered  completelv.— (Lieut.-Colonel  Westcott, 
R.A.M.C.) 

Case  25. — Private  B.,  wounded  18th  February,  1900  ;  admitted  General  Gutter— No 
Hospital  10  days  later.    Healed  scalp  wound  on  vertex  at  junction  of  lambdoid  ^Y^^^^sTa^^o 
and  sagittal  sutures.     Constant  headache  ;  mental  condition  confused — loss  of  operation- 
memory  ;  occasional  delirium,  but  sometimes  quite  rational ;  fields  of  vision  Recovered, 
diminished ;  no  paralysis.    No  operation  ;  discharged,  apparently  quite  well, 
a  month  after  being  wounded. — (Civil  Surgeon  Mursell.) 

Case  26. — Private  P.,  wounded  25th  July,  1900  ;  admitted  6  General  Gutter — Septic — 
Hospital  a  week  later.    Wound  on  vertex  to  right  of  mid-line  ;  septic  ;  hernia,  i'aralysis— 
Conscious,  but  drowsy  ;  left  hemiplegia  ;  temperature,  102°.    A  week  after  tiou— Died^^'^^' 
admission  temperature  increased  with  twitchings  right  face,  arm,  and  leg. 
Trephined  over  "  arm  centre " ;  brain  did  not  pulsate  or  bulge  ;  explored 
■with  needle,  but  no  pus  found ;  wound  closed  ;  died  next  day. — (Hospital 
Records.) 

Case  27. — Private  T.,  wounded  18th  February,  1900  ;  admitted  6  General  Gutter— Septic — 
Hospital  15  days  later.  Bullet  passed  through  muscles  of  right  shoulder  No  signs  of  brain 
upv^^ards,  lodging  in  temporal  bone,  close  behind  and  below  ext.  aud.  meatus,  ig^o-^^^'^^^*^*' 

In   hands  of  Boers  five  days  unattended  to ;   septic.     Bullet   extracted  Extracted  

previously  at  Field  Hospital.    Here  all  loose  spiculse  and  a  large  piece  of  Operation— 
mastoid  process  removed ;   depression  found  in  petrous  bone,  and  fissure  Recovered, 
extended  through  squamous;  drained.     Successful;  no  brain  symptoms; 
convalescent  36th  day. — (Civil  Surgeon  Brtnker.) 

Case  28. — Private  E.,  wounded  9th  February,  1901 ;  admitted  6  Stationary  Gutter— Septic- 
Hospital  six  days  later.    Septic  "  gutter  "  3  inches  long  over  front  of  left  No  paralysis- 
parietal  ;  large  amount   of  brain  protruding.     Unconscious,  but  could   be  Operation — Died, 
roused  ;  paralysis  of  sphincters ;  pulse  slow ;  left  pupil  dilated.    Next  day 
explored.    Aperture  in  skull  enlarged,  but  no  loose  bone  found  ;  irrigated. 
No  improvement ;  died  10  days  later. 

Post  mortem. — Fragments  bone  found  in  brain  and  lat.  ventricle  ;  large 
area  of  brain  destroyed. — (Lieutenant  Simson,  R.A.M.C.) 

Case  29. — Private  C,  wounded  6th  August,  1901  ;  admitted  17  General  Gutter— No 
Hospital  four  days  later.    Deep  "gutter"  right  side  from  ^  inch  outside  paralysis— 
occip.  protnb.  through  occip.  and  temp,  bones,  ending  above  right  ear.    A  ^ou— Diecf^^^' 
large  piece  of  depressed  bone  2|-  inches  by  1  inch  along  upper  margin  of  ' 
gutter.    Maniacal.    Operation  six  days  later  ;  depressed  bone  removed  ;  much 
brain  matter  lost ;  wound  irrigated  ;  dura  sutured.    No  improvement.  Died 
20th  day. — (Lieutenant  Wroughton,  R.A.M.C.) 

Case  30. — Sergeant  P.,  admitted  Lnperial  Yeomanry  Field  Hospital.  Gutter— Septic- 
Large  scalp  wound  1  inch  behind  right  pariet.  emin.     Semi-conscious;  no  No  paralysis- 
paralysis.     Wound  enlarged  ;   gutter  fracture ;   seven    splinters   removed,  ^P^'^^i^n  - 
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leaving  opening  into  skull  1-|  inches  by  1  inch ;  linear  wound  ^  inch  long  in 
dura ;  small  quantity  of  brain  matter  came  away ;  stitch  put  in  dura. 
Conscious,  but  restless  and  excitable  third  day ;  sixth  day,  hemiplegia, 
convulsions,  and  temperature,  103'2°.  Wound  re-opened ;  sub-dural  abscess 
and  clot  evacuated  :  drained.  "  Did  well." — (Major  Openshaw,  C.M.G., 
R.A.M.C.  (V.).) 


Gutter — 
Paralysis — Bullet 
lodged — Not 
extracted — No 
operation — 
Recovered. 


Case  31. — Sergeant-Major  J.,  wounded  20th  April,  1902;  admitted 
20  General  Hospital  18  days  later.  Entrance  at  occip.  protub.  ;  bullet  lodged 
in  neck  close  below  base  of  skull  (Fig.  2).  Lost  speech  for  three  hours,  bat 
not  consciousness  ;  paralysed  in  all  limbs  for  five  days,  when  motion  began  to 
return  in  legs  ;  not  to  arms  for  another  week  ;  full  power  over  all  except  left 
arm  on  admission  ;  pain  in  neck  and  head  ;  large  bedsore  over  sacrum.  Bed- 
sore healed  slowly,  and  muscular  power  increased. — -(Lieutenant  Prescott, 
R,A.M.C.) 


Gutter — Septic — 
Paralysis — 
Hernia — Opera- 
tion— Recovered. 


Case  32. — Private  J.,  wounded  6th  May,  1901 ;  admitted  20  General 
Hospital  24  days  later.  Wounds  in  mid-line  of  vault ;  entrance  5  inches  in 
front  of  occip.  protub.  ;  exit  close  in  front  of  occip.  protub.  Unconscious  for 
quarter  of  an  hour ;  paralysis  with  loss  of  sensation  in  both  legs  and  right 
arm.  Operation ;  "  loose  bone  removed."  Arm  recovered,  and  after  four 
months  could  move  leg?  slightly,  but  he  suffered  much  from  headache ; 
aperture  1|-  inches  long  in  vertex,  with  dead  bone ;  visible  pulsation  of 
brain.  Trephined  109th  day  over  motor  area  right  leg;  dura  adherent  to 
skull ;  sub-dural  blood  clot  size  of  a  shilling ;  drain  left  in.  Wound 
suppurated  ;  hernia  formed  ;  restless  and  dazed  ;  paralysis  returned.  Hernia 
increased ;  explored  by  needle,  but  no  abscess  struck.  When  invalided 
six  months  after  being  wounded,  all  limbs  were  more  or  less  paralysed ; 
hernia  reduced  in  size  ;  intelligent,  and  in  fairly  good  health. — (Hospital 
Records.) 


Gutter — 
Paralysis — 
Aphasia — Opera- 
tion— Recovered. 


Case  33. — Driver  C,  wounded  1st  April,  1901;  admitted  20  General 
Hospital  17  days  later.  Had  been  operated  on  in  field  hospital  for  "  gutter  " 
fracture  of  parietal ;  depressed  bone  removed  ;  much  improvement  followed. 
Now  has  complete  aphasia  ;  paralysis  right  face  and  paresis  right  hand ; 
tongue  protruded  to  right ;  quite  intelligent  otherwise.  Three  days  after, 
sudden  improvement  in  aphasia.  Invalided  54th  day  ;  aphasia  lessening  ;  still 
some  paresis  in  face  and  hand. — (Lieutenant  Bransbury,  R.A.M.C.) 


Gutter — 
Paralysis — Opera- 
tion— Hernia — 
Died.  (Lat. 
venticle  invaded.) 


Case  34.^ — Boer  prisoner,  Du  T.,  admitted  6  General  Hospital  20th 
October,  1900.  Bullet  had  grooved  outer  table  in  right  parietal  region  for 
2  inches  ;  brain  matter  escaping  freely.  Hemiplegia  and  pyrexia.  Three 
days  later  explored ;  outer  table  chipped  with  iorceps ;  large  amount  of 
damage  to  inner  table  ;  loose  pieces  removed  ;  large  cavity  extending  vertically 
into  parietal  lobe,  from  bottom  of  which  a  piece  of  inner  table  was  removed. 
Hernia  size  of  tangerine  orange  formed,  and  was  removed  11  days  later; 
temperature,  100°  to  103°  F.  ;  tree  suppuration.  After  this  patient  became 
violent,  and  tore  off  bandages ;  meningitis  and  coma.  Died  29  days  from 
admission. 

Post  7no7'tem. — Laceration  extending  to  level  of  lateral  ventricle ;  both 
lateral  sinuses  filled  with  purulent  fluid  ;  purulent  basal  meningitis. — (Civil 
Surgeon  Maxwell.) 


Gutter— No  Case  35. — Trooper  H.,  wounded  20th  July,  1901,  at  30  yards  range  ; 

paialy.sis  (deaf-     admitted  next  day  26  Stationary  Hospital.    Entrance  middle  of  right  mastoid 
^oT— Recovered'  pi^o^.  ;  exit  1  inch  above  upper  part  of  right  ear — 3  inches  distance  between 
wounds. 

Remembered  nothing  for  half  an  hour  after  injury.  Now  deaf  in  right 
ear  ;  no  paralysis.  No  operation,  but  a  few  pieces  of  bone  removed  at  dressing 
two  days  after  admission.  Healed  when  transferred  a  month  later. — 
(Captain  Evans,  R.A.M.C.) 
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Case  36. — Sergeant  M.,  wounded  4th  February,  1902  ;  brought  in  45  miles  Gutter- 
to  26  Stationary  Hospital.     Entrance  left  side  of  mid-line,  over  coronal  ^J^^asia-^pera- 
suture ;  exit  3  inches  farther  back,  on  same  side,  near  lambdoid  suture,  and  tion— Ilemia— 
same  distance  from  mid-line.     Unconscious ;   right  motor  hemiplegia — no  Recovered, 
sensory  disturbance ;   brain    substance   exuding  from    exit.      Trephined ; 
"gutter"  2  inches  long;   removed  much  depressed  bone;   dara  could  not 
be  brought  together ;  wound  closed.    Stitches  suppurated ;   hernia  formed, 
which  disappeared  under  pad,  and  pressure  ;   paralysis  cleared  up  a  good 
deal ;  speech  improved.    Transferred  a  month  later  in  fair  general  condition, 
but  with  speech  thick. — (Civil  Surgeon  Caeron.) 

Case  37.— Private  H.  E.,  wounded    9th    February,  1901  ;   admitted  Gutter— Septic— 
17  General  Hospital  six  days  later.     Large  suppurating  scalp  wound  over  ^"|Jl!;]]7^^^^TLat 
front  of  left  parietal  ;  gutter  fracture  of  both  tables  for  3  inches  ;  large  mass  ventricle 
of  protruding  brain.     Roused  with  difEculty  ;  breathing  deep  ;    pulse  slow  ;  damaged), 
left  pupil  dilated  and  fixed  ;  no  paralysis  of  limbs,  nor  incontinence ;  probe 
passed  4  inches  into  brain.     Next  day  hole  enlarged  to  admit  finger ;  no 
loose  bone ;  irrigated.     Four  days  after  had  paralysis  right  face,  arm,  and 
leg  ;  died  following  day, 

Post  mortem. — Large  track  from  wound  to  lat.  ventricle,  in  which  were 
found  small  pieces  of  bone ;  softening  of  motor  area. — (Lieutenant  Simson, 
R.A.M.C.) 

Case  38. — Lance-Corporal  S.,  wounded  21st  October,  1899  ;  admitted  Gutter— Septic— 
Maritzburg.    Gomp.  comm.  depressed  fracture  of  parietal ;  septic.  Apha'sia-^pera- 

Paralysis  and  aphasia.    Trephined  ;  removed  spicules  of  bone  from  brain,  tion  Recovered. 

Satisfactory;  sent  to  Wynberg  18  days  later;  recovered  from  paralysis,  but 
still  aphasic. — (Civil  Surgeon  Johnston.) 


Case  39. — Captain  G,  admitted  1  General  Hospital  with  horizontal  gutter  Gutter  No 

fracture  right  frontal,  below  hairy  scalp.     Had  been  operated    on,  and  paralysis— Opera- 
splintered  bone  removed.     "  Dura  exposed,  but  brain  not  injured.     Now  tion— Recovered, 
healing;   memory  somewhat  impaired,  and  rather  light-headed  at  night." 
Also  signs  of  a  cavity  in  right  apex.    Discharged  on  leave  seven  weeks  later, 
wound  healed. — (Civil  Surgeon  Watson.) 


Case  40. — Captain  B.,  wounded  10th  December,  1899  ;  transferred  to  Gutter — 

1  General  Hospital  three  months  later.    "  Gutter  "  fracture  obliquely  across  Paralysis— No 

post,  end  of  sagittal  suture,  now  healed.     At  time  of  injury  complete  para-  ^nfioQg(j_ 

plegia  ;  now  only  some  headache,  and  weakness  m  legs.     Invalided  10  days  Recovered, 
after  admission  to  1  General  Hospital. — (Civil  Surgeon  Watson.) 

Case  41. — Lance- Corporal  D.,  admitted  1  General  Hospital  with  sceptic  Gutter— Septic  

wound  across  upper  and  back  part  of  left  parietal.    Complete  paral.  right  leg  ;  Paralysis — 
weakness   right   arm  ;    Jacksonian  epilepsy.      Operation ;    parietal  found  Japksojiian 
guttered  for  2|-  inches  ;  several  pieces  of  inner  table  driven  into  brain  ;  brain  twn— llied^'^^''^" 
tissue  much  damaged,  began  to  ooze  out.     Improved  for  three  days,  when 
temperature  rose  to  105°,  and  he  died  next  day. 

Post  mortem. — Extensive  suppurative  meningitis ;  brain  tissue  over  leg 
area  destroyed. — (Civil  Surgeon  Thornton.) 

Case  42.— Lieutenant  S.,  wounded  28th  September,  1900,  at  200  yards  Gutter— Septic- 
range  ;  admitted  3  General  Hospital  five  days  later.  Paralysis— 

"  Gutter  "  of  vertex  2^  inches  long,  in  antero-post.  direction,  to  left  of  ^i^'^j^-'^^^I^ 
mid-line,  parietal  area.    Was  trephined  on  day  of  injury  by  Lieut. -Colonel  tio*^i— Reci-w^re'd, 
Murray,  R.A.M.C.    Two  discs  and  loose  bone  removed  from  "gutter."  Motor 
and  sensory  paral.  right  leg,  arm,  and  face  ;  aphasia  ;  perfectly  conscious  but 
cannot  make  himself  understood,  and  then  gets  irritable  and  noisy  ;  control 

(6786)  P 
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over  sphincters ;  pupils  equal ;  twitchings  and  spasmodic  rolling  of  eyes  to 
right ;  septic  ;  brain  protruding.  Wourid  re-opened  two  days  after ;  hernia 
pared  down  ;  sharp  edges  of  gutter  removed ;  fissure  from  gutter  towards 
mid-line. 

When  transferred  to  Cape  Town  three  months  later,  spoke  slowly ; 
fair  movement  in  leg  and  arm  ;  no  pulsation  in  scar. — (Major  Poole, 
KA.M.C.) 

Gutter— No  Case  43. — Lieutenant  W.,  wounded  28th  December,  1900  ;  Mauser,  at 

paralysis— Opera-  2,500  yards  range  ;  admitted  3  General  Hospital  next  day.  Entrance  and 
tion—  ecovere  .  ^^-^  small ;  former  on  left  and  close  to  mid-line,  about  centre  of  sagittal 
suture  ;  latter  2  inches  distant,  downwards  and  backwards,  over  left  parietal 
emin.  Unconscious  for  |-  hour  after  injury ;  no  paralysis  nor  aphasia. 
Trephined  ;  gutter  1^  inches  long,  with  depressed  comm.  inner  table  ;  loose 
spicules  removed  ;  torn  dura  sutured  ;  gauze  drain.  Progress  good.  Invalided 
a  month  later. — (Major  Poole,  K.A.M.C.) 


Gutter—  Case    44. — Burgher   boy   (aged    14),   W.    B.,    admitted  Heilbron, 

Paralysis--  ig^j^  February,  1902.    Entrance  5  inches  above  left  ext.  aud.  meatus;  exit 

tion— RecoTOre^    same  side  2  inches  above  orbit;  comminuted  bone  in  the  5-inch  track  between. 

Aphasia  and  right  hemiplegia.  Wound  explored  ;  loose  bone  removed. 
Hernia  formed,  but  disappeared  under  treatment;  paralysis  improving;  was 
learning  English  words — having  forgotten  Dutch — three  months  after,  when 
discharged.  One  month  later  walked  with  limp  :  could  speak  words  but  not 
frame  sentences. — (Civil  Surgeon  Boyd.) 


Gutter —  Case  45. — Private  M.,  wounded  11th  December,  1899  ;  admitted  Orange 

Paralysis—  Piver  Field  Hospital  four  days  later.  Entrance  and  exit  3  inches  apart,  over 
tion— Recovert^^  motor  area,  one  above  the  other  in  vertical  line.  Aphasia  ;  right  hemi- 
plegia ;  tongue  protruding  to  right ;  right  ptosis.  Explored  ;  skull  much 
broken  up  between  entrance  and  exit  ;  brain  much  lacerated ;  loose  pieces  of 
bone  removed.  One  week  later,  when  transferred  to  base,  paralysis  had 
improved  a  little,  and  he  could  make  himself  understood  in  words. — (Hospital 
Pecords.) 


Gutter —  Case  46. — Captain  H,  wounded  3rd  November,  1899;  admitted  Lady- 

Paralysis— No  ^^[^l^ 

same  day.  Large  lacerated  wound  of  scalp,  with  fracture  of  skull  in 
Recovered"         ^^^^  temporal  region  (piece  of  shell). 

No  symptoms  except  twitching  of  fingers  of  right  hand.  Wound 
dressed  ;  kept  under  observation  ;  next  day  paralysis  right  arm,  and  to  less 
extent  right  leg  ;  this  soon  passed  off,  leaving  only  slight  paralysis  of  hand  ; 
several  small  fragments  of  bone  came  away  ;  wound  granulating,  but  bare 
bone  still  seen  and  felt  in  centre. 

Wound  immediately  over  motor  area,  but  speech  not  affected.  On 
83rd  day  was  sufficiently  recovered  for  duty  at  home  (Medical  Board  opinion). 
— (Records  Ladysmith). 


Gutter— Opera-  Case  47. — A.  (Royal  Naval  Brigade),  received  from  12  Field  Hospital 

tiou- Died.  -^^^^  Ladysmith,  5th  December,  1899.     Wound  immediately  over  outer  end 

right  superciliary  ridge,  extending  upwards  and  inwards  for  about  2  inches. 

Cold  and  pulseless."  Removed  two  pieces  dead  bone  two  days  later;  next 

day  good  pulse  ;  temperature  "  up  a  bit"  ;  excited  talking  and  delirium  ;  died 

six  days  later. — (Colonel  Bruce,  R.A.M.C.) 


In  all  of  the  cases  many  of  the  symptoms  detailed  were  present  together  ; 
but  Table  3  serves  to  show,  amongst  other  things,  that  in  this  particular 
series,  paralysis,  aphasia,  and  Jacksonian  epilepsy  were  not  symptoms  of  fatal 
import ;  while  coma,  abscess,  and  hernia  cerebri  were  present  in  10  out  of  12 
which  died. 

The  treatment  of  "  gutter  "  fractures  will  be  referred  to  with  that  of  the 
other  types  of  fracture  at  the  end  of  this  section. 


27 


The  principal  symptoms  present  in  these  cases  are  shown  in  Table  3,  as 
well  as  the  numbers  of  recoveries  and  deaths,  &c.  To  the  cases  noted  above, 
13  others,  of  which  full  details  are  not  available,  but  in  which  the  results  are 
known,  have  been  added,  making  the  total  up  to  60. 


Table  3. — Gutter  Fractures  of  the  Skull  (60  Cases). 


Symptoms  present. 

Paralysis. 

Aphasia. 

Jacksonian 
epilepsy. 

Coma. 

Abscess  of 
brain. 

Hernia 

cerebri. 

Operation. 

No  operation 
done. 

Total. 

Percentage. 

Recovered 

29 

15 

7 

2 

6 

5 

33 

14 

47 

78-3 

Died   

6 

1 

1 

4 

4 

3 

12 

1 

13 

21-6 

Total  .. 

35 

16 

8 

6 

10 

8 

45 

15 

60 

Percentage  of  cases  in 

which  the  above  con- 

|58-3 

26-6 

13-3 

10-9 

lG-6 

13-3 

75-0 

25-0 

ditions  were  present . . 

Penetrating  Gunshot  Fractures  op  the  Skull. 

The  injuries  of  the  skull  to  which  the  term  "  penetrating  fracture  "  is 
meant  to  refer  are  those  in  which  there  is  only  one  aperture  m  the  calvaidiim. 
In  the  majority  of  these  cases,  when  they  are  caused  by  rifle  bullets,  the  Bullet  usually 
missile  penetrates  the  skull,  but  lodges  there,  not  having  sufficient  energy  to  'ocloes  m  these 
carry  it  through  at  the  opposite  side;  but  there  is  no  necessary  relation 
between  mere  penetration  and  lodgment  of  the  bullet.    While  it  is  true  that  But  not  always, 
in   the  great  majority  of  these  cases  lodgment  does  occur,  in  some  the 
buJlet  would  seem  to  have  rebounded  and  failed  to  enter  the  skull,  this  being 
the  only  possible  explanation  of  the  occurrence.    Some  cases  of  this  kind  are 
produced  by  rifle  bullets  travelling  at  low  rates  of  velocity,  and  many  of  them 
are  the  result  of  fracture  by  fragments  of  shell  or  by  shrapnel  bullets.  The 
aperture  at  the  site  of  fracture  is  seldom  of  the  typical  size  or  circular  shape 
usually  produced  by  a  rifle  bullet  which  penetrates  the  skull ;  it  is  more  often  Eutrance  often 
a  fracture  of  irregular  shape,  triangular  or  more  or  less  square  in  form,  and  irregular  and 
larger  than  the  ordinary  entrance-hole  usually  produced  in  the  skull.    Some-  ^^^S^- 
times  the  aperture  left  in  the  skull  represents  a  wide  area,  and  in  all  cases  the 
fragments  depressed  or  driven  into  the  dura  and  brain  are  of  larger  size  than 
the  comminution  fragments  which  are  seen  in  perforating  cases,  but  they  are 
not  driven  in  so  far  as  they  are  in  the  latter  ;  nevertheless,  the  laceration  of  Considerable 
the  meninges  and  brain  substance  due  to  them  is  often  of  considerable  extent,  ^"j^iy  tp 
These  more  extensive  injuries  are  usually  seen  in  shell  and  shrapnel  cases, 
and  in  these  lodgment  is  uncommon,  at  least  in  those  cases  which  reach  the 
field  hospitals.     Fissures  proceeding  from  the  sides  and  corners  of  the  Fissuring 
aperture  are  common,  but  they  are  seldom  of  great  length — perhaps  2  inches  common, 
or  3  inches  at  the  outside.    Naturally,  in  consequence  of  the  greater  super- 
ficial size  of  these  injuries  haemorrhage  within  the    cranium  is    not  an 
uncommon  complication ;   and,  for  the  same  reason,  septic  changes  in  the  Cases  likely  to 
wound  are  very  liable  to  occur.    Depression  and  large  fragmentation  are  the  become  septic, 
special  characteristics  of  this  class  of  firacture  when  due  to  shell  injuries.  As 
it  happens,  there  are  no  notes  of  cases  showing  penetration  by  rifle  bullets 
without    lodgment    at   present   available,    but   cases   were    seen  during 
the  war. 

As  a  quite  exceptional  occurrence,  lodgment  of  the  bullet  at  the  site  of  Bullet  lodged  at 
fracture  sometimes  takes  place.    An  instance  of  this  condition  is  detailed  in  entrance  side, 
the  notes  of  cases  on  a  later  page,  and  a  photograph  of  the  bullet  (a  Mauser) 
and  of  the  piece  of  bone  in  which  it  was  embedded  will  be  found  at  the  end 
of  the  section,  Fig.  4. 

(6786)  •  D  2 
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The  following  notes  show  concisely  the  salient  points  of  these  cases  : — 


Penetration — 
Paralysis — 
Bullet  lodged — 
Operation — 
Extracted — 
Kecovered. 


Case  1. — Private  O'L.,  admitted  Maritzburg  18th  December,  1899,  with 
left  hemiplegia  and  diplopia.  A  bullet  was  removed  from  left  side  of  occipital 
bone,  through  which  latter  the  nose  was  protruding.  Entrance  in  right 
temporal  bone,  causing  star  fracture  ;  depressed  bone  elevated  ;  brain 
matter  exuded  from  both  wounds.  Recovered. — (Civil  Surgeon  Hall 
Owen.  ) 


Penetration — 
Fracture  of 
base — Septic — 
Coma — No 
operation — Died. 


Case  2. — Private  P.,  wounded  at  100  yards  range,  10th  March,  1901 ; 
admitted  12  General  Hospital  next  day.  Entrance  over  middle  of  back  of 
neck  f  inch  to  right  of  middle  line,  small,  circular,  and  clean  ;  exit  similar, 
|-  inch  below  right  malar  prominence.  Headache  ;  no  fracture  of  lower  jaw 
detected ;  buccal  cavity  not  entered ;  slight  ecchymosis  behind  right  ear  and 
under  right  conjunctiva.  Wounds  cleaned,  and  sealed  with  gauze  and 
collodion.  Six  days  later,  temperature  101°  F. ;  ecchymosis  under  both 
conjunctiva  ;  twitchings  of  right  limbs  ;  drowsy.  Gauze  removed  ;  wounds 
quite  healthy.  Two  days  later,  insensible;  temperature,  107°;  right  pupil 
widely  dilated,  left  contracted.    He  died  that  afternoon. 

Post  mortem. — Pus  at  base  and  around  pons,  spreading  up  over  left 
Rolandic  area.  (He  lay  on  that  side.)  Semi-gelatinous  lymph  over  booh 
Rolandic  areas.  Great  wing  of  sphenoid  and  adjoining  petrous  bone  fractured 
into  foramen  lac.  med.,  the  piece  being  loosely  attached.  Neck  of  condyle  of 
jaw  fractured  ;  the  latter  had  evidently  been  forced  through  base. — (Major 
LOUGHEED,  RA.M.C.) 


Penetration — 
Paralysis — 
Coma — 

Abscess — Bullet 
lodged — Not 
extracted — 
Operat  ion — Died. 


Case  3. — Major-General  W.,  wounded  24th  January,  1900  ;  admitted 
next  day  4  Stationary  Hospital.  Entrance  at  ext.  angle  right  orbit ;  no 
exit.  Much  bruising  right  malar  and  eyelids  ;  vision  lost  in  that  eye ; 
delirious ;  signs  of  irritation  of  brain,  but  no  paralysis.  Explored  ;  "  track 
passed  horizontally  backwards  and  inwards  above  base  of  skull,  causing 
extensive  fissuring  of  bones  "  ;  bullet  not  found  ;  wound  plugged  with  gauze. 
A  week  later  no  change  ;  wound  again  explored  by  Sir  F.  Treves  ;  several 
loose  pieces  bone  removed,  and  eyeball  excised.  Nineteen  days  later  admitted 
Mooi  River.  Sinus  right  temple ;  feeble-minded,  restless  and  noisy,  but  with 
rational  intervals  ;  partial  paralysis  left  leg.  Operation  refused  by  his  relatives 
till  coma  developed  23rd  March,  1900,  when  Sir  W.  Stokes  trephined  in  right 
zygomatic  fossa,  where  entrance-hole  in  skull  was  found  ;  removed  eight  pieces 
dead  bone,  and  struck  abscess  in  frontal  lobe  ;  evacuated  2  ozs.  pus.  Movement 
in  leg  returned,  but  not  consciousness ;  died  three  hours  later. — (Major 
Hackett,  R.A.M.C.) 


Penetration — 
Coma — Bullet 
lodged — Not 
extracted — 
■  Operation — Died. 
(Lat.  ventricle 
damaged.) 


Case  4. — Trooper  E.,  wounded  9th  September,  1900,  Entrance  3  inches 
directly  above  tip  of  left  mastoid  process ;  no  exit.  Twitchings  right  arm  ; 
convergent  strabismus ;  pupils  equal,  contracted  and  inactive ;  comatose. 
Aperture  examined ;  hole  in  skull  size  of  Mauser  bullet,  with  clean  edges  ; 
some  splinters  of  bone  removed.    Died  four  days  after. 

Post  mortem.  — Inner  table  more  fractured  and  depressed  ;  track  through 
ant.  of  left  occipital,  and  bullet  lodged  in  right  temp,  sphenoid  lobe,  resting 
on  petrous  bone.  Both  lateral  ventricles  filled  with  blood  clot. — (Civil 
Surgeon  Green.) 


Penetration — No 
signs  of  brain 
injury — Bullet 
lodged — Not 
extracted — 
Operation — 
Recovered. 


Case  5. — Trooper  M.,  Canadian  Contingent,  admitted  13  General  Hospital 
5th  April,  1902,  with  small  scab  over  frontal  bone,  due  to  gunshot  wound. 
No  brain  symptoms — seemed  perfectly  well.  Wound  probed  ;  probe  passed 
into  skull ;  dry  gauze  dressing.  Six  days  after  temperature  rose  and  brain 
symptoms  appeared  ;  restless  ;  quite  unaccountable  for  his  actions.  Next  day 
trephined ;  spicules  of  bone  removed  ;  dura  found  lacerated  ;  drained.  On' 
17th  day  brain  symptoms  again  appeared,  and  he  was  explored  day  following. 
Pus  under  scalp  above  right  ear  evacuated  ;  it  was  found  to  be  issuing  through' 
a  fracture  here,  from  abscess  in  brain  3  inches  deep  ;  trephined,  and  abscess 
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drained.  Completely  recovered  in  two  months  ;  invalided  ;  X-rays  showed 
bullet  at  base  of  brain. 

This  man  returned  to  Canada  4th  September,  1902,  from  Royal  Victoria 
Hospital,  Netley. — (Civil  Surgeon  Malcolm.) 


Case  6. — Trooper  T.,  wounded  20th  July,  1901,  at  30  yards  range;  Penetration— No 
admitted  26  Stationary  Hospital  next  day.    Left  mastoid  process  shattered,  .^g^^j^^ 
base  skull  fractured,  and  bullet  lodged  in  muscles  of  neck.    Abundant  dis-  j^jg"^^  "  ^ 
charge  of  cerebro-spinal  fluid  from  ear.    Pieces  of  bullet  were  removed  from  Extracted— 
neck,  and  some  pus  beneath  cervical  fascia  was  evacuated.    Case  did  well  ;  Recovered, 
transferred    convalescent    eight    weeks    after   wound. — (Captain  Evans, 
R.A.M.C.) 

Case  7. — Private  C,  wounded  5th  February,  1902;  admitted  26  Stationary  Penetration — 
Hospital  next  day.    Entrance  at  post,  super,  part  of  left  parietal  ;  no  exit,  ^^-^^^^g^^^^yllg^. 
Edges  of  wound  jagged  and  contused  ;  brain  protruding  ;  semi-coma  ;  right  i^^^ged^^ot 
hemiplegia,  motor  and  sensory  ;  paralysis  right  face  ;  aphasia.     Trephined  extracted — 
following  day;  two  trephine  discs  and  some  splinters  removed  ;  tvound  in  dnra  Abscess— Opera- 
enlarged  ;  mid.  meningeal  tied ;  irrigation ;  dura  sutured  ;  no  drain ;  no  bullet  ^'^^^  T)ied. 
found.     After  operation,  control  over  sphincters  returned ;   became  quite 
conscious,  and  could  say  "Yes"  and  "No"  intelligibly,  but  had  signs  of 
cerebral  irritation — crying  out,  and  rolling  head.    About  3|-  months  later 
invalided  to  base  ;  could  walk  with  assistance  ;  arm  in  sling ;  could  play 
cards. — (Lieutenant  Harding,  E.A.M.C.) 


The  final  details  of  this  case  are  as  follows  : — 

Arrival  Netley  5th  June,  1902.  Condition  then  is  said  to  be  the  same. 
X-rayed.  Numerous  small  particles  of  metal  seen  scattered  through  the  brain 
substance.  Temperature  normal  or  sub-normal.  Has  the  usual  signs  of 
cerebral  irritation,  but  no  fits.    Died  suddenly  16th  July,  1902. 

Post  mortem  (29  hours  after  death). — On  removing  skull,  brain  substance 
protruded  over  motor  area  on  left  side,  and  large  cyst-like  swellings  could  be 
felt  in  the  brain.  Lateral  ventricle  on  right  side  dilated,  and  contained 
considerable  amount  of  fluid.  On  the  left  side  a  round,  fluctuating  swelling 
projected  into  the  lateral  ventricle.  Opened  and  found  to  contain  3  ozs. 
greenish  pus.  Wall  of  abscess  thick  and  firm,  and  could  be  shelled  out  of 
brain  easily  ;  five  other  abscesses  of  similar  character,  varying  from  size  of 
hazel-nut  to  that  of  an  egg,  occupied  upper  portion  of  temp,  sphenoidal, 
anterior  part  of  occipital,  and  posterior  part  of  parietal  lobes.  Embedded  in 
brain  substance  near  anterior  and  lower  portion  of  posterior  cornu  of  left 
lat.  ventricle  were  many  small  pieces  of  lead,  none  larger  than  ^  inch 
diameter,  also  a  small  fragment  of  bone  about  ^  inch  long.  All  these  were 
embedded  in  fibrous  tissue. 


Case  8. — Private  F.,  wounded  24th  January,  1900  ;  admitted  4  Stationary  Penetration— No 
Hospital  next  day.   Entrance  at  post,  part  right  parietal ;  no  exit.  Conscious,  paralysis  (vision 
but  drowsy  ;  no  paralysis  ;  vision  impaired  ;  brain  substance  oozing.   Operation  affected)— Bullet 
following  day  ;  depressed  edges  removed  ;  one  piece  of  bone  removed  from  extracted— 0  er 
brain.    No  improvement;    died  12  days  later.     No  post  mortem  made. —  tion— Died. 
(Records,  4  Stationary  Hospital.) 


Case  9. — Trooper  McC,  wounded  28th  November,   1900  ;   admitted  Penetration— 
2  General  Hospital  five  days  later.    Entrance  small,  to  left  of  occip.  protub.  ;  ^"^^^^^  lodged— 
scalp  here  swollen,  and  bullet  felt  underneath,  and  seen  by  skiagraph.    Slight  Extracted— No 
headache — the  only  symptom.    Flap  turned  down  ;  Mauser  bullet,  bent  at  an  signs  brain  ^ 
angle   of  45    degrees  at  its   mJddle,  with   envelope  torn   and  stripped,  injury- 
found  loosely  embedded  in  bone  and  removed  ;  no  fissuring  from  aperture  ;  ^^^overed. 
trephined ;  several  loose  pieces  of  bone  removed  from  surface  of  dura  ;  latter 
uninjured;   perfect   recovery.      Vide   Fig.    4. — (Lieut. -Colonel  Sylvester, 
R.A.M.C.) 
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Penetration — No 
paralysis  (cerebral 
irritation  ) — Bullet 
lodged — Opera- 
tion— Bullet 
extracted — 
Recovered. 


Case  10. — Boer  prisoner,  B.,  wounded  at  long  range,  2nd  June,  1903  ; 
admitted  9  General  Hospital  five  days  later.  Entrance  small  and  circular, 
4  inches  above  and  slightly  post,  to  right  auricle  ;  no  exit.  Continued  to 
ride  for  300  yards  to  farm  after  being  hit.  Quite  conscious,  but  with  cerebral 
irritation — very  restless ;  severe  pain  in  head  ;  pupils  contracted  and  equal ; 
temperature,  101°  F.  Trephined  morning  after  admission ;  small  round 
aperture  in  bone,  with  slight  furrow  leading  to  it,  and  two  or  three  fissures  ; 
a  good  deal  of  splintering  inner  table  and  two  discs  removed  ;  small  hole  in 
dura  closed  with  lymph,  probed — no  discharge. 

Symptoms  disappeared  ;  seemed  perfectly  well  a  fortnight  later.  Three 
weeks  later  severe  pain  in  back  of  head,  with  vomiting.  X-rayed  ;  bullet  seen 
under  skull  opposite  side,  3^  inches  above  post,  border  of  auricle.  Trephined 
again  here  ;  dura  opened  and  bullet  extracted,  some  yellowish  fluid  escaping  ; 
dura  stitched,  and  bone  replaced.  Temperature  and  vomiting  for  three  days, 
but  sent  to  camp  quite  recovered  in  a  month. — (Captain  Cameron, 
R.A.M.C.) 


Penetration — 
Paresis — Bullet 
lodged — Opera- 
tion— Bullet 
extracted — Died . 
(Lat.  ventricles 
damaged.) 


Case  11. — Private  A.,  wounded  accidentally  by  Lee-Metford  on  range, 
9th  July,  1903,  Entrance  on  Reid's  ant.  vert,  line,  left  side,  2^  inches  from 
upper  end  ;  no  exit. 

Fell  down  when  hit,  asking  if  he  "  was  killed"  ;  15  minutes  afterwards 
got  up  and  walked  half  a  mile  with  assistance  ;  vomited ;  right  paresis  and 
anaesthesia — face  and  extremities  ;  pupils  dilated,  but  reacting  ;  quite 
conscious. 

"  Probe  passed  easily  downwards  and  forwards  for  3  inches."  X-rays 
showed  bullet  lodged  in  right  post,  occipital  region. 

Trephined  entrance,  and  removed  splinters  and  blood-clot ;  probe  passed 
along  track  detected  bullet ;  failed  to  remove  latter  with  forceps ;  trephined 
over  site,  2f  inches  behind  ext.  and.  meatus,  and  1^  inches  above  Reid's 
base  line  ;  an  elevated  fracture  found  here,  with  small  hole  in  dura  ;  bullet 
extracted  from  brain  f  inch  deeper — had  rebounded  back  after  fracturing 
skull.  No  improvement  ;  oozing  of  blood  and  serum  into  dressings  ;  died 
fifth  day. 

Post  mortem. — Two  ounces  of  blood  and  serum  escaped  fi:om  sub-dural 
space,  but  "  no  sign  of  meningitis " ;  lat.  ventricles  perforated,  contained 
blood  and  clot — "  not  dilated,"  Small  haemorrhages  in  many  situations  in 
brain  substance  and  on  the  surface.  Brain  extensively  pulped, — (Captain 
Morgan,  R.A.M.C.) 


Penetration 
(shell) — Frag- 
ment lodged — 
Operation — Died. 


Case  12, — Lieutenant  P.  D.,  wounded  27th  December,  1899  ;  admitted 
Ladysmith  same  day. 

Punctured  fracture  2  inches  to  left  of  occipital  protub.  ;  hole  in  skull  inch, 
irregularly  square,  with  firm  sides  ;  no  appearance  of  depressed  bone  ;  right 
pupil  contracted,  does  not  respond  to  light ;  left,  normal ;  breathing  good  ; 
pulse  60,  slightly  jerky  and  irregular.  Removed  piece  of  detached  bone  inch 
square.  Next  day  slight  paresis  right  arm  ;  both  pupils  slightly  dilated,  but 
responding  to  light.    Died  fifth  day. 

Post  mortem. — Post,  half  left  cerebrum  smashed  into  pulp  ;  left  ventricle 
opened  ;  right  hemisphere  also  wounded  ;  several  fragments  of  bone  and 
squarish  piece  of  shell  ^  inch  by  ^  inch  found  in  pulp. — (Records,  Ladysmith.) 
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Table  4. — Penetrating  Fractures  of  the  Skull  (12  Cases). 
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Percentage  of  cases  in 
which  the  above  con- 
dions  were  present    . . 

j41-6 

8-3 

25  0 

8-3 

83  3 

16-6 

75  -0 

44  -41 

55  -51 

*  Of  the  cases  operated  on  60"0  per  cent.,  and  of  those  not  operated  on  50'0  per  cent,  died. 
+  Of  the  cases  in  which  it  lodged. 


In  the  above  table  the  heading  "  Operation "  refers  to  operative 
procedures  for  the  purpose  of  removing  or  elevating  loose  or  depressed  frag- 
ments of  bone,  and  is  exclusive  of  those  carried  out  for  extraction  of  lodged 
bullets;  83'3  per  cent,  of  penetrating  fractures  required  the  operation  of 
trephining,  or  such  modification  of  it  as  is  usually  sufficient  for  the  purposes 
named,  and  of  these  severe  cases  60  per  cent,  died. 

In  every  case,  except  one,  in  which  penetration  was  due  to  actual 
contact  of  the  skull  by  a  bullet,  the  missile  lodged,  nine  cases  in  all.  Penetra- 
tion in  one  of  the  two  exc.jptional  cases  was  through  the  base  of  the  skull  ; 
the  bullet  struck  the  side  of  tlie  condyle  of  the  lower  jaw,  forcing  it  through 
the  glenoid  fossa  and  into  the  brain,  and  in  the  other  it  fractured  the  mastoid 
process  and  lodged  in  the  neck,  the  bullet  itself,  in  neither  case,  entering  the 
cranial  cavity.  Of  the  nine  cases  in  which  the  bullet  lodged  within  the  skull 
four  recovered  and  five  died.  The  bullet  was  extracted  in  four  cases,  of  which 
one  died.  Of  the  five  cases  in  which  the  bullet  was  not  removed  by  operation 
four  died  and  one  recovered,  but  one  of  these  fatal  cases  lived  long  enough  to 
reach  Netloy,  where  he  died  suddenly  a  little  over  five  months  after  the  date 
of  the  wound  (vide  Case  8).  The  other  case  which  returned  to  England  with 
a  bullet  still  within  the  cranial  cavity  recovered  completely  and  returned  to 
his  home  in  Canada  (vide  Case  6). 

The  death  which  followed  extraction  of  the  bullet  in  one  of  the  above 
cases  probably  had  no  connection  with  the  operation  for  that  purpose  ;  the 
general  injury  to  the  skull  and  brain  was  already  so  severe  that  recovery  was 
hardly  to  be  expected.    [See  post  mortem  in  Case  12.) 


"  Operation  "  does 
not  include 
extractions  of 
bullets. 

Death  rate  for 
operations. 

Bullets  lodged  in 
all  but  three. 

Exceptions. 


Perforating  Gunshot  Fractures  of  the  Skull. 
(61  Cases.) 

Judging  from  the  number  oi"  cases  of  which  notes  are  at  present  available,  Proportion  of 

it  would  appear  that  the  proportion  of  gutter  fractures  and  of  complete  gutter  and  per- 

perforations  of  the  skull  were  about  the  same.    Of  the  total  133  fracture  ^orating  cases 
^  ^-.1  ,  1        o  ,  n       ■       about  the  same  as 

cases  4o  1  per  cent,  were  gutters,   and  45-8  per  cent,  were  perforating  seen  in  field 

fractures,  a  ratio  which  will  probably  prove  about  correct  for  the  whole  war.  hospitals. 

But  with  regard  to  the  comparative  frequency  of  the  two  types  of  injury,  it 

should  be  remembered  that  probably  all  the  gutter  fractures  reached  the  field 

hospitals  for  treatment  and  observation,  while  not  nearly  all  the  perforating 

fractures  did  so,  a  considerable  proportion  of  them  dying  on  the  field. 

^  The  amount  of  injury  caused  both  to  the  bones  of  the  skull  and  to  the  Injuiy  to  bone  in 

brain  substance  in  the  perforating  cases  varied  very  considerably,  and,  as  perforating  cases. 

might  be  expected,  depended  almost  exclusively  on  the  velocity  of  the  bullet 

at  the  moment  of  its  passage  through  the  skull.    When  produced  at  short 

ranges  the  damage  to  these  structures,  and  especially  the  pulping  of  the 

brain  substance,  was  so  extensive  that  the  cases  died  immediately  or  within 
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Injuries  to 
posterior  and 
middle  fosse  very 
fatal. 

Bullet  tracks 
close  to  base  very- 
fatal. 

"  Hydraulic 
effect "  may  have 
some  influence  as 
reg-ards  severity 
of  the  bone 
damage. 


Kapid  decrease  of 
injury  to  brain 
and  bone  with 
increase  of  range. 


Probable 

explanation  of 
severe  cases  at 
long  ranges. 


Civil  Surgeon 
L.  G.  Irvine's 
report  on  bead 
cases. 


a  few  hours,  so  that  but  few  of  them  reached  the  field  hospitals.  This  was  in 
accordance  with  previous  experience,  which  shows  that  these  cases,  and 
particularly  when  the  bullet  track  implicates  the  posterior  and  middle  fosse, 
are  almost  uniformly  fatal ;  the  deeper  these  perforations  are,  that  is  the 
further  they  are  from  the  vertex,  the  graver  is  the  prognosis,  in  consequence 
of  the  greater  likelihood  of  fracture  of  the  base  of  the  skull  further  adding  to 
the  dangers  of  the  case.  At  quite  short  ranges  large  portions  of  the 
calvarium  may  be  completely  blown  away  ;  but  cases  of  this  kind  are  usually 
accidental  or  suicidal. 

It  is  of  interest  to  consider  the  cause  to  which  these  severe  injuries  may 
be  due  ;  it  is  therefore  suggested  that  it  is  probable  that  the  old  theory  of 
"  hydraulic  effect,"  which  must  be  so  much  discounted  when  put  forward  as 
explaining  the  production  of  the  so-called  "  explosive  effect "  seen  to  be 
produced  in  the  limbs  by  modern  projectiles  at  short  ranges,  and  where  bone 
is  fractured,  may  have  much  to  do  with  the  occurrence  of  cases  of  very 
extensive  injury  to  the  skull  and  brain.  Unlike  the  condition  of  the  limbs 
in  this  connection,  the  skull  is  full  in  the  sense  that  nothing  can  be  suddenly 
added  to  its  contents  without  causing  its  rupture  with  great  violence,  due  to 
the  hydraulic  or  wave  action  communicated  to  the  practically  fluid  brain 
substance  by  the  bullet.  The  contents  of  the  inelastic  calvarium  is  suddenly 
added  to  by  the  bulk  of  the  bullet,  with  the  result  that  the  natural  sutures 
are  separated,  extensive  fractures  of  vault  and  base  are  produced  with  fissures 
running  in  all  directions,  and  the  brain  matter  is  pulped  throughout  its  entire 
extent.  If  this  explanation  be  accepted  as  correct,  it  would  also  serve  to 
account  for  the  rapid  decrease  of  the  severity  of  gunshots  of  the  head  as  the 
range  increases,  for  the  importance  of  the  time  element  must  here  be  acknow- 
ledged to  be  great.  Even  at  ranges  of  over  150  yards  the  general  destruction 
to  brain  and  bone  has  very  greatly  diminished,  and  this  would  be  due  to  the 
lessened  rapidity  with  which  the  slower  travelling  bullet  enters  the  cavity  of  the 
skull,  and  to  the  consequently  diminished  hydraulic  effect  produced  within  it ; 
for  it  is  certainly  true  that,  as  a  rule,  the  injuries  caused  at  and  over 
150  yards  are  much  less  extensive;  fissuring  is  often  slight  and  confined  to 
the  regions  about  the  two  apertures,  and  the  brain  substance  is  pulped  only 
in  the  immediate  proximity  of  the  bullet  track.  These  are  the  cases  which 
reach  the  field  hospitals  for  treatment ;  the  majority  of  the  others  die  where 
they  fall. 

While  the  general  rule  above  mentioned,  that  the  extent  of  the  injury 
decreases  with  increase  of  range,  holds  good,  it  is  also  true  that  at  extreme 
ranges,  over  1,800  yards,  fractures  of  greater  severity  than  might  be  expected 
are  seen  to  occur.  There  are  two  reasons  for  this  :  (a)  At  long  ranges  the 
bullet  is  travelling  at  a  tangent  to  the  most  perpendicular  section  of  its 
trajectory  ;  and  (6)  it  has  by  this  time,  in  consequence  of  loss  of  velocity, 
taken  on  a  wobbling  motion  on  a  centre  at  about  its  shoulder.  The  result  of 
both  these  conditions  is  that  it  strikes  against  an  object  with  a  more  extended 
surface,  that  in  fact  its  energy  is  expended  over  a  larger  area.  It  is  probably 
due  to  these  facts  that  injuries  of  a  greater  extent  than  the  known  lessened 
velocity  of  the  bullet  would  lead  one  to  expect  are  sometimes  produced  in  the 
skull,  as  well  as  in  other  situations,  at  long  ranges.  It  will  readily  be 
perceived  that  the  wobbling  motion  of  the  bullet  and  its  tangential  position 
on  its  trajectory  when  that  line  most  nearly  approaches  the  perpendicular, 
tend  at  one  time  to  counteract  each  other,  and  at  another  to  increase  the 
obliquity  with  which  the  bullet  strikes  an  object.  To  this  fact  it  is  probably 
due  that  all  long-range  fractures  are  not  of  the  more  severe  kinds  ;  that  some 
of  them  appear  to  follow  the  general  rule  of  a  steady  decrease  in  the  degree 
of  comminution  seen  in  them,  and  that  others  do  not. 

Perforating  gunshot  fractures  of  the  skull,  naturallj^,  present  two 
apertures,  which  may  be  close  together  or  far  apart,  and  they  may  be  divided 
into  two  classes  according  to  the  distance  which  separates  the  entrance  from 
the  exit  holes.  Civil  Surgeon  L.  G.  Irvine,  who  was  attached  to  the  General 
Hospital,  Pietermaritzburg,  has  sent  to  the  War  Office  an  excellent  report  on 
his  surgical  experiences  while  doing  duty  in  that  hospital. 

Referring  to  perforating  gunshot  fractures  of  the  skull,  he  divides  them 
into  "Superficial"  and  "  Deep  Perforating  Fractures";  in  the  former  the  two 
apertures  are  close  together,  and  in  the  latter  they  are  far  apart.    In  the 
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superficial  fracture  the  arc  of  the  vault  of  the  skull  subtended  by  the  line 
joining  the  two  apertures  is  small ;  in  the  deep  fracture  this  arc  is  large. 
Mr.  Irvine  states  that  of  these  two  types  of  perforating  fractures,  he 
considers  the  superficial  fracture  the  more  fatal,  and  points  out  that  this  is 
in  consequence  of  the  greater  amount  of  damage  done  to  the  grey  matter  of 
the  brain  in  these  cases.  This  was  so,  no  doubt,  in  the  particular  series 
of  cases  which  came  under  his  personal  observation ;  but  that  a  general 
conclusion  that  a  superficial  perforation  of  the  skull  and  brain  is  less  fatal 
than  a  deep  one  should  be  drawn  from  the  results  seen  in  1^  cases — four 
superficial  and  eight  deep — is  very  doubtful.  It  should  be  remembered 
that  all  the  cases  observed  by  Mr.  Irvine  had  lived  long  enough  to  reach 
the  Maritzburg  General  Hospital,  and  could  not,  therefore,  have  been  cases 
of  the  severest  types.  It  is  evident  that  the  symptoms  of  paralysis  are  more 
likely  to  be  well  marked  in  superficial  cases,  in  consequence  of  the  more 
extended  interference  with  motor  areas,  but  it  is  probable  that  centres  of 
more  immediately  vital  importance  may  be  interfered  with  when  the 
bullet  traverses  the  brain  at  a  deeper  level,  and  closer  to  the  base  of  the 
skull,  a  condition  which  certainly  tends  to  an  increase  of  the  gravity  of  the 
injury. 

Unfortunately  this  is  a  question  which  the  full  statistics  of  the  war  is 
not  likely  to  determine,  because  other  medical  officers  have  not  classified  their 
head  cases  under  these  categories  ;  but  it  would  have  been  an  interesting 
point  to  have  had  settled. 

The  following  notes  bring  out,  as  concisely  as  possible,  the  salient  points 
of  these  cases  : — 


Superficial 
perforations  may- 
be more  fatal 
than  the  deep 
ones. 


Motor  areas  may 
be  extensively 
injured  in  super- 
ficial cases. 


Case  1. — Trooper  E..  admitted  to  14  General  Hospital  22nd  July,  1901.  Perforation — 
Entrance  to  right  of  mid-line  of  head  behind  parietal  eminence  ;  exit  above  Septic— 
and  behind  mastoid  process  same  side  ;  both  septic.    Left  hemiplegia  ;  intellect,  ^o^^^'^jifed"^^^'^^' 
clear;  tempeiature,  102"  F.  ;  dressed.     Discharge  continued  offensive.  Four 
days  after  flap  raised,  disclosing  a  smashing  up  of  parietal  bone  for  3  inches  ; 
all  loose  bone  removed  ;  gauze  drain.    Much  oozing,  followed  by  coma  and 
death  same  evening. 

Post  mortem. — Laceration  of  brain  in  wound  area,  with  suppurative 
meningitis.  Two  large  pieces  of  bone  driven  ^  inch  into  brain. — ^(Lieutenant 
Parry,  R.A.M.C.) 


Case  2. — Private  P.,  admitted  Spearman's  Hill  22nd  January,  1900,  two 
days  after  a  gunshot  wound  through  right  upper  parietal  region.  Entrance 
and  exit  clean  ;  partially  conscious  ;  marked  paralysis  left  arm,  and  paresis 
left  leg  ;  temperature,  normal ;  partial  control  of  bladder  and  rectum.  Four 
days  later  violent  convulsions  left  arm,  total  loss  of  consciousness,  and 
deviation  of  eyes  to  left.  Explored;  small  splinter  of  depressed  bone 
removed.  Convulsions  ceased  on  awaking  from  anaesthetic.  Recovered.— 
(Major  Caldwell,  KA.M.C.) 


Perforation — 
Paralysis — 
Coma — 
J  acksonian 
epilepsy — Opera- 
tion— Recovered. 


Case  3. — Private  B.,  admitted  9  General  Hospital  11th  March,  1902, 
for  gunshot  wound  back  of  head,  caused  by  accident  same  day.  Quite 
uriconscious  ;  temperature,  ;  pulse,  very  wealc.    One  wound  at  base 

of  occipital  bone,  near  mid-line  ;  another  3  inches  above  this.  Scalp  much 
singed  ;  brain  exuding  from  both  wounds.  Scalp  shaved  ;  wounds  dressed. 
Next  day  discharge  very  offensive  ;  fractured  pieces  of  bone,  and  hernia 
cerebri  removed.  Following  day  could  distinguish  light  from  darkness; 
temperature,  100°  F.  Could  count  fingers  a  week  after  ;  temperature,  normal ; 
remembers  nothing  of  the  accident.  Improved  till  2nd  April,  1902,  when  he 
became  partially  comatose,  with  vomiting,  and  temperature  1  04°  Improved 
again,  and  seven  weeks  after  admission  was  up  and  walking  with  assistance  ; 
double  optic  neuritis— bilateral  homonymous  hemiopia  of  left  fields. 
Invalided. — (Major  Watson,  R.A.M.C.) 


Perforation 
Septic — Blind- 
ness— No 
paralysis — 
Hernia — Opera- 
tion— Recovered. 


Case  4.— Captain  E.  T.,  wounded  30th  April,  1900;  admitted  Bloem-  Perforation— 

fontem  two  days  later.    Entrance  over  ext.  ang.  process  left  frontal ;  bullet  2^^^"^*^°^— 

'        -  °  ^  Recovered.  (Ldss 

of  both  eyes), 
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jDassed  through  both  orbits,  destroying  eyeballs,  and  traversing  cranial  cavity 
at  ethmoid  ;  exit  through  upper  part  of  right  eyelid  ;  brain  substance  exuding 
into  right  orbit.  Both  globes  removed ;  right  conjunctiva  sutured ;  left 
drained.  No  rise  of  temperature ;  all  wounds  dry  when  invalided  three 
weeks  later. — (Lieutenant  Smith,  K.A.M.C.) 


Perforation — 
Aphasia — No 
paralysis — Opera- 
tion— Recovered. 
(Eyeball 
removed.) 


Case  5. — Corporal  W,  D.,  wounded  11th  December,  1899;  admitted  to 
General  Hospital  a  few  days  later.  Entrance  upper  left  frontal  region,  close 
to  hairy  scalp  ;  exit  in  left  orbit,  disorganising  globe.  No  paralysis,  but  speech 
considerably  affected. 

Trephined  five  days  after  injury  ;  much  depression  of  inner  table  found 
at  entrance,  which  was  elevated  and  removed.  Speech  returned.  Good 
recovery.    Left  globe  removed. — (Civil  Surgeon  Robeets.) 


Perforation — No 
paralysis — No 
operation — 
Recovered. 
(Vision  lost.) 


range 

1-^  inches  behind  and 
^  inch  above  and  behind  left  ext 


Case  6. — Corporal  C,  wounded  18th  February,  1900,  at  450  yards 
admitted  2  General  Hospital  a  few  days  later.  Entrance  small, 
a  little  below  ext.  ang.  process  frontal  bone ;  exit 
ang.  process.  States  that  he  saw  with  right 
eye  for  half  an  hour,  and  with  left  for  one  hour  after  injury  ;  totally  blind 
since  :  much  headache  ;  proptosis,  most  marked  on  right  ;  conjunctivitis  both 
eyes,  and  oedema  of  right  lid ;  pupils  dilated,  not  responding  to  light. 
Headache  disappeared,  but  vision  had  not  improved  when  invalided. — (Major 

LOUGHEED,  R.A.M.C.) 


Perforation- 
Septic — 
Paralysis— 
Aphasia— 
Jacksonian 
epilepsy — ■ 
Operation — 
Kecovered. 


Case  7.  Private  P.  C,  wounded  by  Mauser  at  100  yards  range, 
22nd  October,  1900.  Semi-conscious,  and  did  not  speak  for  three  days. 
Admitted  to  12  General  Hospital  five  days  after  injury.  Entrance  1  inch 
postr.  to  centre  vertical  line  drawn  from  mastoid  apex  and  4  inches  above 
mastoid  apex  ;  exit  3  inches  above  ext.  occipital  protuberance  and  1  inch  to 
left  of  median  line.  No  depressed  bone  felt  between.  Right  hemiplegia  and 
paresis  right  face  ;  right  knee  jerk  exaggerated ;  Jacksonian  epilepsy ;  ataxic 
aphasia.  Trephined  entrance  wound  ;  dura,  blue  from  clot  beneath,  was 
incised,  and  2  ozs.  clot  removed;  brain  then  pulsated;  dura  sutured,  but 
drainage  tube  put  it.  Next  day  had  two  fits,  and  became  violent,  requiring 
chloroform ;  no  fits  after.  Wound  closed ;  paralysis  disappeared ;  speech 
recovered;  invalided  quite  well. — (Major  Lougheed,  R.A.M.C.) 


Perforation — 
Paralysis — 
Operation — 
Recovered. 


wounded  11th  December,  1899  ;  admitted 
Entrance  small,  circular,  with  fissuring  over 
much  larger,  irregular  with  jagged  edges. 


Case    8.— Private  J.  D., 
Orange  River  two  days  later. 

right  parietal  eminence;  exit  .^.^^.^  ^-.-j^- 

2-1  inches  above  centre  of  right  eye-brow.    Pupils  dilated,  active;  deafness; 

sensation  impaired  ; 
much  broken-down 


complete  motor  paralysis  left  leg  and  partial  left  arm 
signs  of  central  irritation.  Large  flap  turned  down  _ 
brain  and  clots  removed  from  entrance,  also  3|-  inches  depressed  bone,  besides 
smaller  pieces  ;  many  small  fragments  removed  from  exit.  Two  days  after 
op.  movement  began  to  return  in  leg,  and  when  invalided  "  sensation  greatly 
improved,  also  power  over  leg ;  some  improvement  in  arm." — (Hospital 
Records). 


Perforation — No 
aympton^s — 
Operation — 
Recovered. 


Case  9. — Private  J.  A., 
Orange  River,  two  days  later. 


wounded  11th  December,  1899  ;  admitted 
Entrance  2  inches  above  inner  corner  right 
orbit ;  exit  4  inche;?  above  ext.  aud.  meatus  same  side.  Brain  oozing  from 
exit  wound  ;  only  headache.  Many  loose  pieces  of  bone  removed ;  no  fissure 
between  entrance  and  exit  holes.  Had  epileptiform  seizure  next  day,  but  no 
others,  and  felt  very  well  when  transferred  to  base. — (Hospital  Records). 


Perforation — 
Paralysis — 
Aphasia— 
Jacksonian 
e  ui  lepsj; — rOpe  ra- 
tion— -Recoyered. 


Case  10. — Private  J.  D.,  entrance  in  occipital  bone,  a  little  behind  left 
lambdoid  suture  ;  exit  close  behind  left  coronal  suture,  1  inch  from  mid-line  ; 
brain  oozing  from  latter.  Headache;  partial  right  hemiplegia — sensation 
impaired  ;  aphasia — -unable  to  protrude  tongue  ;  pupils  widely  dilated  ;'  some 
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rise  of  temperature,  and  next  day  many  epileptiform  fits — head  and  eyes 
turned  to  right.  Loose  pieces  of  bone  removed  from  both  wounds,  after  which 
convulsions  continued  for  two  days,  and  urine  and  faeces  were  passed  invol. 
Latter  ceased  in  a  week ;  paralysis  and  speech  improved  ;  sensation  not  much 
better  ;  pupils  still  dilated  when  he  left  for  base. — (Hospital  Records). 


Case  11. — Private  E.  J.,  wounded  3rd  November,  1901  ;  left  with 
Boers.  When  brought  in  was  semi-conscious ;  pupils  dilated  ;  pulse  48  ; 
speechless ;  passed  urine  invol.  ;  right  hemiplegia  ;  no  loss  of  sensation  ; 
clonic  convulsions  right  side.  Wound  on  left  side  of  head  4  inches  above,  and 
2-|  inches  behind  ext.  ang.  process  frontal  bone  ;  another  4.^  inches  behind. 
Trephined  ;  brain  oozing  out ;  large  number  fragments  removed  from  extra- 
dural space  and  from  brain  ;  cortex  much  lacerated  ;  irrigated.  Li  a  week's 
time  could  speak  a  little  ;  regained  control  over  bladder  and  rectum,  and 
paralysis  improving.  On  discharge  (3rd  May,  1902),  all  paralysis  had 
disappeared,  but  headache  and  giddiness  remained. — (Captain  McDermott, 
RA.M.C.) 

Case  12. — Lance-Corporal  M.  F.,  wounded  by  Lee-Metfbrd,  26th  October, 
1901,  at  1,500  yards  range  ;  admitted  12  General  Hospital  two  days  later. 
Entrance  1|-  inches  to  left  of  mid-line,  and  2^  inches  above  occipital  pro- 
tuberance ;  exit  in  right  parietal,  2  inches  from  mid-line,  and  over  fissure  of 
Holando,  2  inches  from  its  upper  extremity  ;  aseptic.  Conscious ;  drowse  ; 
headache ;  moaning  ;  complete  left  hemiplegia — no  loss  of  sensation  ;  control 
over  both  bladder  and  rectum;  temperature  99 '6°  ;  left  knee  reflex  absent. 
Trephined  next  day.  At  entrance  three  large  and  five  small  loose  fragments 
removed ;  dura  blue,  incised  and  clots  removed  ;  a  little  brain  also  came  away  ; 
fracture  v/ithout  depression,  downwards  and  outwards  in  vault.  At  exit, 
piece  of  depressed  inner  table  removed  ;  dura  lacerated  ;  splinters  removed 
from  brain.  Wounds  remain  aseptic,  and  temperature  normal ;  steady 
improvement.  On  26th  day  reflex  normal ;  fair  movement  in  arm  and  leg ;  no 
headache  ;  central  functions  normal. — (IMajor  Lougheed,  R.A.M.C) 


Perforation- 
Paralysis — 
Aphasia — 
Jacksouiau 
epilepsy — 
Operation — 
Kecovered. 


Perforation — 
Paralysis — Opera- 
tion— Recovered. 


Case  13. — Ofiicer  wounded,  24th  February,  1900  ;  admitted  Maritzburg  Perforation- 
next  day.     Moribund  :  comatose  :    Chevne-Stokes  respiration.     Died  day  Ooma — No  opera- 
after.  .  , 

Post  mortem, — Mauser  bullet  had  traversed  base  of  right  mastoid 
process;  fissured  petrous  bone;  entered  skull  cavity  at  angle  of  lateral 
sinus  ;  exit  to  right  of  occipital  protuberance.  Both  apertures  circular  and 
^  inch  diameter.  Extensive  comminution  of  post,  fossa.  Great  destruction 
right  cerebellum — brain  matter  and  blood  exuding  from  exit  wound,  and 
considerable  haemorrhage  from  lateral  sinus.  Bange  probably  fairly  close. — 
(Civil  Surgeon  Irvine.) 


Case  14. — (Name  not  given.)    Wounded  at  Willow  Grange,  at  30  to  Perforation— 
50  yards.    Entrance   small,  just   to  left  of  occipital  protub.  ;    exit  right  %Ure 
upper  frontal  region,  large,  lacerated  and  star-shaped  scalp  wound.     Brain  i-an'ge ) 
matter  escaping ;  not  much  bleeding.    No  comminution  at  entrance  ;  at  exit 
vault  much  fissured,  and  comminuted  over  area  4  inches  diameter ;  fragments 
separated,  yielding  on  pressure,  and  one  of  them  elevated. 

Semi-conscious ;   struggling ;   shouting.     Died  within  seven  hours. — 
(Civil  Surgeon  Irvine.) 


Case  15. — (Name  not  given).    Wounded  15th  December,  1899,      Both  Perforation — • 
wounds  in  scalp  small ;  entrance  in  mid-line,  If  inches  behind  mid  point  Paralysis— Opera- 
between  glabella  and  occip,  protub,  ;  exit  upper  frontal  region,  1^  inches  from  t'oa— Recovered, 
mid-line  and  3  inches  above  orbit.     Hsemorrhage  at  time  of  injury  ;  con- 
scious, but  restless  and  excited  for  24  hours ;  complete  paralysis  left  arm, 
partial  left  leg  and  face,  with  drop-foot.   Flap  turned  up  included  both  wounds  ; 
apertures  in  skull  small,  exit  slightly  larger  ;  a  fissure  between  them  oozing 
blood  ;  brain  matter  escaping  from  exit ;  loose  spicules  removed  ;  trephined 

(6786)  E  2 


36 


over  fissure  ;  dura  opened  and  plugged.  A  month  later,  normal  movement  in 
arm,  increased  power  in  knee  and  hip,  but  drop-foot  persisted  ;  speech  slow ; 
reads  novel  with  interest. — (Civil  Surgeon  Irvine.) 


Perforation — 
Coma — Opera- 
tion— Died. 


Case  16. — (Name  not  given.)  Wounded  27th  February,  1900;  admitted 
Maritzburg  four  days  later.  Entrance  at  ant.  inf  angle  left  parietal  and 
corresponding  angle  of  frontal,  from  which  one  fissure  ran  forwards  into  orbital 
plate,  and  two  backwards  through  parietal — one  to  parietal  eminence,  and  one 
lower  towards  exit ;  exit  at  lambdoid  suture  midway  between  post,  angles  of 
parietal.  Both  roughly  rectangular,  and  larger  than  usual — may  have  been 
caused  by  larger  bullet,  or  at  short  range.  Comatose  ;  curled  up  in  bed, 
restless,  and  resenting  interference.  Wounds  explored  ;  loose  spicules 
removed ;  anterior  meningeal  ligatured.  Remained  unconscious  ;  right 
hemiplegia  ;constant  twitchings  right  arm  and  leg;  died  12th  day;  wounds 
aseptic. 

Post  mortem. — Great  disorganisation  brain  ;  lacerated  track  5  inches  by 
2|-  inches  in  parietal  and  occipital  lobes,  just  above  Sylvian  fissure. — (Civil 
Surgeon  Irvine.) 


Perforation — 
Paralysis — 
Hernia — Septic — 
Operation — Died. 


Case  17. — Boer  prisoner  wounded  27th  February,  1900  ;  admitted 
Maritzburg  a  fortnight  later.  Wounds  septic,  entrance  in  mid-line  directly 
above  ext.  aud.  meatus— rectangular  hole  in  skull  \^  inches  by  ^  inch  ;  exit  to 
right  of  mid-line,  2  inches  by  1|-  inches ;  bridge  of  bone  between  necrosed  ; 
liernia  size  of  small  tangerine  orange  at  exit.  Conscious  ;  irritable  ;  com- 
plete paral.  left  arm,  and  both  legs.  Hernia  removed,  and  40  per  cent, 
solution  formalin  applied.  Decided  improvement  in  paralysis  a  month  after, 
when  convulsions  set  in,  and  continued  at  intervals  till  he  died,  nearly  six 
months  after  being  wounded. — (Civil  Surgeon  Irvine.) 


Perforation- 
Opera  ion — 
Kecovered. 
(Aphasia.) 


Case  18. — (Name  not  given.)  Oval  entrance  and  exit ;  Assuring  between  ; 
over  left  motor  area.  Explored ;  loose  fragments,  and  extra-dural  clot 
removed.  Convalescence  marked  by  agraphia,  which  gradually  lessened, 
and  by  slow  cerebration  when  invalided  a  month  later. — (Civil  Surgeon 
Irvine.) 


Perforation — 
Coma — Pits — 
Operation — Died. 
(Left  ventricle 
opened.) 


Case  19. — (Name  not  given.)  Wounded  14th  February,  1900;  admitted 
Maritzburg  next  day.  Bullet  passed  transversely  ;  entrance  2|- inches  behind 
and  1 1  inches  above  right  ext.  aud.  meatus;  exit  3  inches  above  left  meatus. 
Some  general  convulsions.  Explored  entrance  ;  removed  loose  bone  and  clots. 
Died  fourth  day. 

Post  mortem. — Holes  in  skull  circular,  inch  in  diameter ;  small 
spicules  in  track  near  entrance  ;  track  1  inch  in  diameter,  led  through  left 
lateral  ventricle  ;  encephalitis  ;  haemorrhage  at  base.  —  (Civil  Surgeon 
Irvine.  ) 


Perforation — No 
paralysis — 
Aphasia — Opera- 
tion— Kecovered . 


Case  20.— Private  T.,  wounded  at  500  yards  range,  23rd  February,  1900  ; 
admitted  Maritzburg  two  days  later.  Entrance  just  below,  and  to  right  of 
oecip.  protub.  ;  exit  1  finches  above,  and  behind  ext.  aud.  meatus — both  alike, 
small  aud  circular.  Stupid,  but  conscious  ;  amnesia  verb.  ;  very  irritable  ;  no 
paralysis  ;  temperature  101°  F.  Explored  exit  the  fourth  day  ;  loose  frag- 
ments removed ;  1  oz.  brain  matter  exuded ;  bi-ain  then  pulsated ;  one  fine 
fissure  seen  running  back  ;  entrance  not  touched.  Next  day  all  signs  irri- 
tation had  passed  ;  sensible  ;  temperature  normal.  Healed  by  first  intention, 
and  35  days  later  ainnesia  had  nearly  passed  off,  and  he  was  quite  intelligent. — 
(Civil  Surgeon  Irvine.) 


Case    21. — Boer   A.,  wounded 


niofht 


of    2nd    August    1901,  at 


Peif  oration — 

Coma— Opera-  300  yards  range,  by  Lee-Enfield  ;  admitted  2  General  Hospital  at  3  p.m. 
ventTick  opened^)  ^^^^^  ^^1-    Entrance  size  of  sixpenny  piece,  at  post,  inf  angle  right  parietal ; 

exit  twice  as  large,  at  centre  of  upper  margin  left  parietal.     Unconscious ; 
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left  pupil  widely  dilated,  and  eye  turned  outwards.    All  loose  bone  removed, 
and  sharp  edges  cut  aM'ay  ;  drained.    Died  next  day  at  2  a.m. 

Post  morte^n. — A  fissure  gaping  to  extent  of  -g-  inch  connected  apertures  ; 
fissures  also  from  each  forwards,  through  parietal  and  frontal,  nearly  meeting 
above  nose,  and  backwards  behind  for.  magnum,  through  parietal  and  occipital. 
Brain  much  disorganised,  admitting  two  fingers  in  track. — (Lieut. -Colonel 
Sylvester,  R.A.M.C.) 

Case  22.— Corporal  H.,  accidently  shot  at  two  or  three  yards  range.  Perforation— 
_  n  /I   •    1  \    •    ,     1  ^  ^   ^  •    1  ^  L-         j.  *  1  ^^Ai  Coma — No  opera- 

Entrance  small  (4  nich),  just  above  and  behuid  lett  mastoid  process  ;  exit.  tion_i)ie(j.  (Close 

through  left  orbit.    Frontal  bone  on  that  side  blown  away  ;  whole  skull  range.) 

shattered  into  loose  fragments  ;  brain  reduced  to  blood  stained,  almost  fluid 

mass.    Lived  nearly  one  hour. — (Lieut. -Colonel  Westcott,  RA.M.C.) 

Case    23.    Private  H.   C.  admitted   three  days  after  Mauser  wound.  Perforation- 
Entrance  at  ant.  inf.  angle  left  parietal ;  exit  in  opposite  occipital  region.  ^p^J~_]yro 
Semi-consoious,  but  could  not  be  roused.     1\\  a  few  days  coma  disappeared,  operation— 
but  amnesia  and  loss  of  memory  remained  ;  nervous  depression  and  vertigo  ;  Recovered, 
no  motor  paralysis.  Well  enough  to  return  home. — (Lieut. -Colonel  Westcott, 
RA.M.C.) 

Case  24.— Trooper  E.,  wounded  at    short   range,    28th   July,   1901.  J^JjJ°!^5sroVera 
Explosive  effect  in  marked  degree.    Entrance  at  junction  of  frontal  with  left  tion— Diecl.  ^^^^^ 
parietal  ;  exit  through  right  temporal.    Upper  part  of  skull  raised  in  large 
fragments.    Whole  of  right  hemisphere  reduced  to  blood-stained  pulp. — 
(Lieut. -Colonel  Westcott,  R.A.M.C.) 

Case  25. — Trooper  E.   admitted  22nd  July,  1901.     Entrance  a  little  Perforation— 
behind  right  parietal  eminence  ;  exit  above  and  behind  right  mastoid  process  p^P**/^"? 
—large  septic  wound.     Conscious,  and  intelligent ;  left  leg  completely,  left  tion--Die"Z 
arm  partially,  paralysed ;  temperature  raised.     Four  days  after  explored; 
loose   bone    removed — parietal    very    much   fractured.      Tvvitchings  left 
arm  ;  pulse  feeble ;  coma  ;  died  same  evening. — (Lieut. -Colonel  Westcott, 
RA.M.C.) 

Case    26. — Private   C,    wounded    18th    February,   1900 ;    admitted  Perforation— 
6  General  Hospital  nine  days  later.    Entrance  below  right  malai- ;  exit  1  inch  Paralysis— No 
below,    and  to  right   of    occip.  protub.     Unconscious  for  a  few  minutes  ^^''^^g^g^ 
after  being  shot ;  much  heemorrhage  from  right  aud.  meatus  ;  deafness  right 
ear  ;  facial  paralysis.    Both  wounds  now  healed  ;  some  pain  over  right  ear ; 
16th  day  "doing  well." — (Civil  Surgeon  Skevington.) 

Case  27. ^Private  G.  admitted  4  Stationary  Hospital  16th  December,  Perforation  

1899!    Entrance  small,  clean  punched,  just  above  left  parietal  eminence  ;  Coma — 

exit  in  left  frontal,  with  extensive  fissuring.    Unconscious  ;  pupils  equal  and  -^^^a-cksoman 

active,  respiration  and  pulse  slow ;    right  facial,  but  no  other  paralysis ;  tion— ^llecov^red" 
twitching  right  arm.    Exit  explored  ;  several  large  pieces  of  bone  removed  ; 
large  clot  removed  from  beneath  dura ;  gauze    drain.     Next  day  much 
improved  ;  conscious,  but  facial  paralysis  continued.     Quite  well  when  seen 
five  months  later. — (Lieutenant  Simson,  R.A.M.C.) 

Case  28. — Lieutenant  M.  admitted  17  General  Hospital  19th  December,  Perforation— 
1901.     Entrance  inner  angle  left  orbit,  fracturing  nasal,  upper  max.,  and  Coma— No  opera- 
orbital  bones  ;  exit  large,  through  frontal — brain  penetrated.  Unconscious, 
stertorous  breathing  ;  wound  of  thigh  also  ;  died  that  dav. — (Major  Sicxton", 
RA.M.C.) 

Case     29.— Lance-Corporal    A.    admitted     4     Stationary    Hospital,  Perforation— 

23rd  February,  1900.      Bullet  passed  across  skull  horizontalh'  from  side  Coma— Opera- 
tion— Died. 
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to  side.  Unconscious ;  many  depressed  fragments  removed ;  one  piece, 
^  inch  square,  had  been  driven  into  brain.  Died  fifth  day. — (Civil  Surgeon 
Owen.) 


Perforation — 
Coma — Opera- 
tion— Died. 


Case  30. — Sergeant  H.  admitted  4  Stsitionary  Hospital,  5th  February, 
1900.  Entrance  1^  inches  above  and  behind  right  mastoid  proc.  ;  exit 
1  inch  above  left  supercil.  ridge.  Unconscious  ;  breathing  stertorous  ;  left 
hemiplegia;  "irritation  signs"  right  arm  and  leg.  Trephined  entrance; 
many  small  pieces  of  bone  removed ;  much  disorganised  brain,  blood,  and 
cere bro- spinal  fluid  escaped.  Could  move  left  hand  and  forearm  that 
evening,  but  remained  unconscious.  Died  third  day. — (Civil  Surgeon  S. 
Copley.) 


ventricle.) 


Perforation—  Case    31. — Trooper   B.,    wounded   7th    February,    1901  ;  admitted 

Coma —  16  General  Hospital  three  days  later.     Entrance  small,  ^  inch  above  and 

epi^lepsy— Opera-   I'^^hi^id  right  ext.  aud.  meatus ;  exit  large  and  irregular,  1  inch  in  front  of 

tion  Died.  (Clot  parietal  eminence  ;  complete  left  hemiplegia ;   eyes  turned  to  left ;  pupils 

in  lateral  equal  and  active  ;  unconscious;  pulse  40  and  full ;  facial  convulsions.  Flaps 

turned  down  over  each  wound  ;  extensive  Assuring,  depression,  and  commi- 
nution of  right  parietal — fissures  extending  to  frontal  and  occipital ;  trephined  ; 
depressed  pieces  and  large  extra-dural  clot  removed ;  dura  opened  and  further 
clot  let  out ;  brain  much  disorganised ;  dura  sutured.  Rallied  and  became 
conscious,  but  died  suddenly  next  afternoon. 

Post  mortem. — -Large  ante-mortem  clot  in  right  ventricle  firmly  attached.-— 
(Lieutenant  Smith,  R.A.M.C.) 


Perforation — No 
paralysis — No 
operation — 
Recovered. 
(Almost  blind.) 


Case  32. — Private  S.,  wounded  at  700  yards  range,  22nd  July,  1900. 
Entrance  3  inches  above  and  1^  inches  behind  tip  of  left  ear  ;  exit  corre- 
sponding point  right  side.  Recovered  consciousness  after  three  days,  when 
vision  was  lost,  except  for  bare  perception  of  light.  No  paralysis.  Trans- 
ferred to  base  29th  day  ;  vision  not  improved  perceptibly. — (Civil  Surgeon 
Ingall.) 


Perforation — 
No  symptoms 
except  loss  of 
vision — No  opera- 
tion— Recovered. 
(Vision 
improving.) 

Perforation — 
Coma — No  opera- 
tion— Died, 


Case  33. — Trooper  T,  admitted  13  General  Hospital,  5th  April,  1902,. 
Bullet  passed  transversely  through  occipital  lobes  ;  wounds  small  and  healed 
rapidly.  Total  blindness  ;  no  other  symptoms.  Three  weeks  after,  vision 
slowly  improving.    Was  invalided  62nd  day. — (Civil  Surgeon  Mansel.) 

Case  34. — Private  W".,  wounded  1st  April,  1902  ;  admitted  20  General 
Hospital  three  days  later.  Entrance  |-  inch  diameter,  irregularly  circular,  in 
left  parietal,  near  border  of  temporal  ;  exit  1  inch  diameter,  irregular  in 
frontal  to  right  of  mid-line,  near  coronal  suture.  Unconscious  ;  stertorous 
breathing ;  pupils  dilated  ;  brain  protruding  through  exit.  Died  same 
day. 

Post  mortem. — Both  wounds  large  and  irregular  ;  anterior  half  of  vault 
very  extensively  comminuted  ;  left  frontal  convolutions  greatly  disorganised 
large  quantity  of  extra  and  sub-dural  hsemorrhage  ;  small  piece  of  mantle  of 
bullet,  and  many  pieces  of  bone  in  brain. — (Major  Waite,  R.A.M.C) 


Perforation — No 
paralysis  men- 
tioned— Opera- 
tion— Recovered. 


Case  35, — Private  J.,  wounded  15th  December,  1899;  admitted 
4  Stationary  Hospital  16th  December,  1899.  Entrance,  Mauser,  in  left 
parietal  eminence  ;  exit  in  left  frontal  region.  Semi-conscious  ;  several  pieces 
of  bone  removed,  as  well  as  a  large  blood  clot  from  beneath  dura.  Successful 
result ;  sent  to  base,- — (Lieutenant  Simson,  R.A.M.C.) 


Perforation — • 
Coma — Opera- 
tion— Died. 


Case  36. — Major  R.,  wounded  21st  July,  1901  ;  admitted  26  Stationary 
Hospital  three  days  later.  Entrance  2  inches  behind,  and  above  left  ext.  aud, 
meatus  ;  exit  on  opposite  side,  almost  in  same  position.  Quite  unconscious  ; 
"  pressure  symptoms  marked."  Trephined  entrance  ;  five  large  splinters  bone 
and  much  clot  removed ;  large  branch  of  mid-meningeal  tied.     "  Pressure 
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symptoms  relieved,"  but  complete  aphasia  remained  ;  meningitis  set  in  four 
days  after.    Died  six  days  after  operation. 

Post  mortem. — Bullet  on  entering  had  glanced  round  vault  of  skull  ; 
Brocas  convolutions  on  both  sides  broken  up ;  meningitis  was  more 
or  less  limited  to  dura  covering  these  regions. — -(Captain  P.  Evans, 
R.A.M.C.) 

Case  37. — Trooper  McC  ,  admitted  14  General  Hospital  24th  June,  1901.  Perforation- 
Entrance  small,  4  inches  above  left  ear ;  exit  circular ;  2  inches  in  diameter,  Peptic— No 
3|  inches  from  root  of  nose,  in  mid-hne,  with  hernia  size  of  walnut  pro-  neraia— No 
truding.    Septic  ;  headache  ;  quite  conscious,  but  morose  ;  no  paralysis  ;  loss  operation — 
of  control  over  sphincters  ;  pupils  irregular,  but  reacting.    Hernia  disappeared  Eecovered._ 
under  pressure  ;  wounds  healed  ;  recovered  control  over  sphincters  ;  able  to  (Melancholic.) 
walk  with  assistance.    Transferred   to  Maritzburg  ten  weeks  after  with 
melancholia. — (Major  Eckersley,  RA.M.C.) 

Case  38. — Private  N.,  admitted  4  Stationary  Hospital  6th  February,  1900,  Perforation— 
for  bullet  wound  of  temple,  which  passed  down  the  deep  structures  of  neck.  Coma— No  opera-^ 
to   emerge   at  the   shoulder.      Unconscious  ;  never    rallied,  nor   regained  tion— Died, 
consciousness;  died  two  days  later. — (Civil  Surgeon  Hall  Owen.) 


Case    39. — Private   M.,  wounded    11th   December,    1899  ;  admitted  Perforation — 
1  General  Hospital  12  days  later.    Entrance  3|-  inches  behind,  and  inches 

above  ext.  angle  left  orbit  ;  exit  2  inches  behind  entrance,  and  2  inches  from  ^-q^  Recovered. 

mid-line.  Never  lost  consciousness,  though  he  found  himself  suddenly 
deprived  of  speech.  Was  trephined  at  Orange  River  two  days  after  injury. 
Wounds  nearly  healed  now;  motor  aphasia;  right  facial  paralysis;  some 
weakness  right  arm  and  leg — mostly  arm  ;  pulse  50-60.  Progress  good ; 
paralysis  and  aphasia  improved  ;  one  month  after  wound  :  "  usually  finds  the 
right  words,  but  with  great  effort." — (Civil  Surgeon  Tyndall.) 

Case  40. — Private  W.,  wounded  28th  November,  1899,  by  Mauser,  at  Perforation — No 
300  yards  range;  admitted  1  General  Hospital  16  days  later.    Entrance  paralysis— is o 
1  inch  to  right  and  |-  inch  above  root  of  nose  ;  exit  through  right  temporal,  gecOTered" 
behind  lobe  of  ear.    Unconscious  for  15  minutes  after  injury,  then  walked 
200  yards  to  dressing  station.  Wounds  now  healed  ;  thin  serous  discharge  right 
ear  ;  lacinating  pain  right  temple  ;  heavy,  sleepy  look  ;  much  general  headache  ; 
pulse  60-64.    When  invalided  one  month  later  "  was  curious  in  manner  and 
behaviour." — (Civil  Surgeon  Tyndall.) 

Case  41. — ^PrivateW.,  wounded  5th  February,  1900.  Entrance,  Mauser,  Perforation— 
1|-  inches  from  mid-line,  over  right  fissure  of  Rolando  ;  exit  2  inches  above  Septic— 
occip.  protub.,  and  l^-  inches  to  right  of  mid-line.    Flaps  made  and  loose  bone  ^oQ^Recove^-^^d^ 
removed  before  admission  4  General  Hospital,  26th  February,  1900.  Complete 
left  hemiplegia,  with  paresis  left  face  ;  wounds  septic.     Trephined  entrance 
and  exit  holes  in  skull ;  in  both  pus  exuded  from  diploe,  and  between  bone  and 
membranes ;  fragments  of  bone  removed,  some  of  them  from     inch  depth ; 
fissure  running   from   entrance   to  exit  ;    trephined  here    also,  elevating 
bone ;  drainage.    Steady  improvement ;    power  in  arm  and  leg  gradually 
returning  ;  latter  slower  when  invalided  two  months  later. — (Civil  Surgeon 
F.  R.  Martin.) 

Case  42. — Private  N.,  admitted  4  General  Hospital,  27th  February,  1900.  Perforation- 
Entrance,  Mauser,  small,  just  above  right  parietal  eminence  ;  exit  large,  at  Septic- 
corresponding  point  left—direction  transverse.    Shouted,  and  wandered  in  oSratKn— Diel 
speech,  but  answered  rationally ;   paralysis  all  extremities  ;  loss  of  control  ' 
over  sphincters  ;  left  pupil  slightly  dilated  and  fixed  ;  large  bed-sore  over 
sacrum.    Next  day  flaps  raised  over  entrance  and  exit,  and  25  fragments  bone 
removed.    Could  raise  arm  to  mouth  after  operation,  but  coma  followed  ;  died 
third  day. 
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Postmortem. — ^No  stellate  fracture  at  entrance,  but  opening  irregular; 
three  fragments  bone  in  track  ^  inch  to  1^  inches  from  surface.  Larger, 
irregular  exit,  with  three-starred  fracture,  extending  for  several  inches. 
Track  through  brain  large,  and  infiltration  of  blood  and  pus  around. — • 
(Major  H.  H.  Johnston,  KA.M.C.) 


Perforatiou—  Qase    43. — Private    C,    v>^ounded    25th    February,    1900  ;  admitted 

tion-^ied^'^^'         General  Hospital  five  days  later.    Entrance  and  exit  on  opposite  temples. 

Comatose.    Trephined  at  once,  both  wounds  ;  splinters  and  depressed  bone, 

and  extensive  sub-dural  clot  removed.    Sensation  returned  ;  pupils  became 

equal,  but  he  remained  unconscious  ;  died  next  night. 

Fost  mortem. — Great  laceration  of  brain  ;  suspected  Mauser  at  close 

range.— (Major  S.  F.  Feeyek,  RA.M.C.) 


Perforation — 
Coma — Opera- 
tion— Died 


Case  44. — (Name  unknown,  probably  Boer.)  Wounded  27th  February, 
1900  ;  admitted  4  General  Hospital  three  days  later.    Bullet  track  through 


(Lateral  ventricle  ^^^^  ^^^e  of  skull,  from  frontal  to  occipital  regions.  Comatose.  Trephined  at 
damaged.)  once,  both  wounds  ;  many  loose  pieces  bone  removed.    Remained  unconscious  ; 

died  five  days  after. 

Post  mortem,. — Tunnel  ^  inch  diameter  through  left  hemisphere  and  lat. 
ventricle  ;  softening  and  inflammation  surrounding  brain  ;  no  depressed  bone. — 
(Civil  Surgeon  Stanley  Copley.) 


Perforation — 
Septic — 
Paresis — Opera- 
tion— Abscess — 
Kecovered. 


Case  45.— Private  E.,  wounded  25th  August,  1901,  at  1,000  yards 
range ;  admitted  4  General  Hospital  five  weeks  later.  Entrance  at  inner 
part  right  eyebrow,  just  under  orbital  ridge ;  exit  in  left  parietal ;  former 
healed,  latter  discharging  pus. 

Emotional;  grip  of  right  hand  much  weakened  ;  pupils  dilated.  Trephined 
exit  ;  hole  size  of  shrapnel  bullet,  with  linear  fissure  in  front  and  behind  ; 
abscess  struck  allowing  |-  oz.  of  pus  to  escape.  Steady  improvement ; 
temperature,  pulse,  and  respiration  remained  normal ;  arm  recovered  ;  pupils 
became  normal ;  emotional  condition  disappeared,  and  only  slight  headache 
remained. — (Civil  Surgeon  Haedy.) 


Perforation — 
Paralysis — 
Aphasia — Opera- 
tion— Eecovered. 


Case  46. — Lieutenant  H.,  wounded  15th  December,  1899,  at  400  to 
500  yards  range  ;  admitted  Maritzburg  next  day.  Entrance  If  inches  above 
occip.  protub.  in  mid-line  "fracturing  vault  and  rupturing  long,  sinus"; 
exit  2f  inches  above  right  supra-orbital  ridge,  \  inch  to  right  of  mid-line. ' 
Aphasia,  amnesia,  and  right  paraplegia.  Trephined  at  once  ;  sinus  plugged  ; 
entrance  cleared  of  debris.  When  transferred  cerebration  was  perfect,  but 
shght  paralysis  right  leg  remained. — (Civil  Surgeon  Johnston.) 


Perforation — 
Coma — Opera- 
tion— Eecovered . 


Case  47. — Lieutenant  McC,  wounded  27th  February,  1900 ;  admitted 
Maritzburg  three  da,ys  later.  Entrance  Mauser,  over  anterior  part  left 
parietal  eminence  ;  exit  1^  inches  to  left  of  mid -line  and  2  inches  below  occip. 
protub.,  coma  and  muttering  delirium.  Operation  at  once;  many  loose 
fragments  removed  from  edges  of  entrance,  and  from  brain  substance  ;  exit 
left  untouched ;  post,  branch  mid.  meningeal  tied. 

When  invalided  had  still  some  aphasia,  and  amnesia,  with  slight  int. 
squint,  but  could  walk,  and  had  sensation  in  right  leg. — (Civil  Surgeon 
Johnston.) 


Perforation — 
Coma — No  opera- 
tion— Died. 
(Lat.  sinus 
injured.) 


Case  48. — Major  Y.,  wounded  24th  February,  1900  ;  admitted  Maritz- 
burg next  day.  Entrance  opposite  angle  of  right  lat.  sinus  ;  exit  at  occip. 
protub.^ — -ordinary  Mauser  wounds.  Unconscious  ;  Cheyne-Stokes  respiration  ; 
died  17  hours  after. 

Post  mortem. — Bight  lat.  sinus  injured  ;  whole  post,  fossa  comminuted  ; 
extreme  laceration,  and  disintegration  right  cerebellum  ;  much  haemorrhage 
at  base.— (Civil  Surgeon  Johnston.) 
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Case  49. — Bm-gher  Trooper  B.,  wounded  1 5th  March,  1902;  admitted  Perforation— No 
Heidelberg  next  day.    Entrance  left  cheek,  below,  and  to  outer  side  of  orbit ;  J|on^^2ern?a^^' 
exit  in  right  frontal,  after  passing  through  left  eye — latter  totally  disorganised,  pj^^j^  ®^ 
Kestless,  shouting,  and  singing  loudly.     As  much  loose  bone  as  possible 
removed,  or  elevated  ;  extensive  laceration  frontal  lobes ;  drained.  Hernia 
formed,  and  three  weeks  after  operation  rigors  set  in,  with  Cheyne-Stokes 
respirations  ;  died  four  days  subsequently. 

Post  mortem. — Large  suppurating  cavity  in  right  orbit  and  antrum  ; 
purulent  lymph  in  patches  over  left  meninges  ;  frontal  lobes  much  "  corroded." — 
(Captain  W.  E.  Hardy,  R.A.M.C.) 


Case  50. — Boer  W.,  wounded  7th  December,  1901  ;  admitted  two  days  Perforation— No 
later.    Entrance  left  forehead,  above  eyebrow ;  exit  similar  situation  right  paralysis— Opera- 
forehead — both  small;   brain  matter  protruding  from  exit.     No  paralysis;  t'on— Recovered, 
pupils  equal  and  active.    Operation  ;  both  openings  cleared  of  loose  bone  ; 
exit  decidedly  the  larger  ;  dura  was  perforated  opposite  each.    Drowsy  for 
three  days,  better  afterwards  ;  transferred  to  base  fourth  day. — (Civil  Surgeon 
RlCHAKDSON. ) 


Case  51. — Captain  R.  G.,  admitted  Johannesburg.    Entrance  above  right  Perforation— No 
pinna ;  bullet  passed  out  through  corresponding  orbit.   Proptosis  and  chemosis  paralysis— Vision 
of  right  globe.     Very  irritable,  with  loss  of  self-control.     Transferred  to  j^q^q"^^^^^^'^^ 
Howick  7th  November,  1900.    Wound  healed  ;  patient  bright  and  cheerful,  Recovered, 
but  suffers  from  pain  above  right  superciliary  ridge  ;  sleeps  well.  Marked 
proptosis  of  right  eye,  with  dilated  pupils  ;  inflamed  conjunctiva  ;  hsemorrhage 
in  vitreous,  and  loss  of  vision  of  right  eye.    Invalided.    Passed  by  a  Medical 
Board  at  home  on  June  11th,  1901,  as  "fit  to  rejoin  his  regiment,  being  in 
good  health," — (Hospital  Records.) 


Case  52. — During  the  fighting  near  Tugela  River  a  soldier  was  shot  in  Perforation — No 
the  forehead,  and  was  admitted  to  4  General  Hospital,  Mooi  River,  a  few  days  paralysis — No 
later.    Entrance  (normal  Mauser)  at  root  of  nose,  exactly  in  mid-line,  between  ^^g'^Q^g^"^ 
int.  ang.  processes  of  frontal  bone  ;  exit  at  base  of  occipital  protuberance, 
exactly  in  mid-line.    Both  wounds  were  very  small,  and  healed  by  scab.  The 
man  had  "  no  symptoms  whatever."    He  was  up  and  about  for  the  week  or 
two  he  remained  in  hospital,  and  apparently  he  went  back  to  the  front  on 
discharge.    Unfortunately,  owing  to  pressure  of  work  at  the  time,  we  did  not 
keep  notes  of  this  unique  case. — (Major  S.  F.  Freyer,  R.A.M.C.) 


Detailed  notes  of  52  cases  of  perforating  fractures  of  the  skull  are  given 
in  the  foregoing  pages.  The  principal  symptoms  present,  as  well  as  the 
numbers  of  recoveries,  deaths,  &c.,  are  shown  in  Table  5  ;  and  nine  additional 
cases,  of  which  the  notes  were  incomplete  but  the  results  known,  have  been 
added  to  it. 
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Table  5.— Gunshot  Perforating  Fractures  of  the  Skull  (61  Cases). 


Symptoms  present. 

Paralysis. 

Aphasia. 

J  acksonian 
epilepsy. 

Coma. 

Abscess  of 
brain. 

Hernia 

cerebri. 

Operation. 

No  operation. 

Total. 

Percentage  of 
deaths  aud 
recoveries. 

Recovered 

17 

9 

5 

3 

2 

2 

26 

11 

37 

60-6 

Died  

22 

0 

2 

18 

0 

2 

16 

8 

24 

39-3 

Total  .. 

39 

9 

7 

2 

4 

42 

19 

61  • 

Percentage  of  cases  in 
which  the  above  con- 
ditions were  present 

|63-9 

14-7 

11-4 

34-4 

3-2 

G-.5 

68-8 

31-1 

Of  42  cases  in  which  operations  were  done,  38"0  per  cent,  died,  and  42*1  per  cent,  of  those 

not  operated  on  also  died. 


Paralysis  and 
coma  fatal 
symptoms. 

Jacksonian 
epilepsy  usually 
disappeared  after 
operation. 
Results  of  opera- 
tion satisfactory. 


Operation  neces- 
sary in  majority 
of  gunshot 
injuries  of  skull. 


In  considering  the  above  table,  and  the  mortality  rates  which  are  shown 
for  cases  in  which  paralysis  or  coma  occurred  immediately  on  receipt  of  the 
wounds  or  supervened  later,  it  is  evident,  as  might  be  expected,  that  these 
symptoms  are  indicative  of  extensive  bram  injury  ;  when  paralysis  was  present 
in  this  series  of  cases,  5 6 "4  per  cent,  of  the  cases  proved  fatal,  and  of  those  in 
which  coma  was  a  symptom  as  many  as  8 5 "7  per  cent.  died.  Abscess  of  the 
brain  only  occurred  in  two  cases,  and  both  recovered  ;  whereas  of  four  cases 
of  hernia  cerebri  50  per  cent,  terminated  fatally.  Jacksonian  epileptiform, 
seizures  were  more  or  less  marked  in  seven  cases,  but  this  symptom  usually 
ceased  or  diminished  immediately  after  operation  or  within  a  few  days. 

The  results  of  operative  interference  in  these  cases  were  on  the  whole, 
considering  the  severity  of  some  of  the  injuries,  satisfactory.  Operations  were 
performed  m  42  cases  (68 "8  per  cent,  of  the  total),  with  recoveries  in  nearly 
62  per  cent.  ;  while  no  operations  were  done  in  19  cases  (over  .30  per  cent,  of 
the  total),  with  57 '8  per  cent,  recoveries.  It  is  probably  a  fair  inference  to 
draw  that  if  the  percentage  of  cases  in  which  no  operations  were  performed 
had  been  less,  the  good  effect  of  surgical  interference  would  have  been  better 
shown  by  an  even  higher  ratio  of  recoveries.  The  effects  of  operation  M'ere 
sometimes  apparent  in  an  immediate  diminution  in  the  degrees  in  which  such 
signs  as  coma,  paralysis,  and  those  of  brain  irritation  Avere  present  ;  and  in 
those  cases  which  eventually  recovered,  always  in  a  progressive  improvement 
in  the  general  condition  and  decrease  of  the  more  important  symptoms.  In 
fact,  the  necessity  of  operation  in  gunshot  fractures  of  the  skull,  and  the  gcod 
results  to  be  expected  from  it,  were  special  features  of  the  surgical  experience 
afforded  by  this  war. 


The  Treatment  of  Injuries  of  the  Head. 


Means  to  be 
employed. 


Previous  esperi- 
eace  of  operation 
interference. 


The  means  to  be  employed  in  the  treatment  of  gunshot  and  other 
injuries  of  the  head  should  be  directed  towards  keeping  the  patients  at  rest 
and  undisturbed  in  a  darkened  room,  obtaining  and  maintaining  an  aseptic 
condition  of  the  scalp  and  of  the  wounds,  and  the  use  of  operative  interference 
at  an  early  date  when  indications  showing  its  necessity  are  apparent,  that  is 
when  the  bone  is  implicated  even  to  a  slight  degree.  The  whoJe  scalp  should 
be  shaved  and  rendered  thoroughly  sterile  and  "  surgically  clean  "  by  the  usual 
means,  and  the  action  of  the  bowels  should  be  attended  to  by  the  adminis- 
tration of  laxatives  or,  if  coma  be  a  symptom,  calomel  or  cloton  oil.  These 
things,  of  course,  "go  without  saying,"  but  the  matter  of  real  importance  in 
these  cases  is  the  employment  of  surgical  interference  for  the  elevation  and 
removal  of  depressed  and  loose  fragments  of  bone. 

Operation  for  gunshots  of  the  skull,  having  afforded  such  bad  results 
durjmg  the  Peninsular  War,  fell  so  rfmch  into  disrepute  amongst,  cmilitary 
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surgeons,  that  it  was  hardly  resorted  to  at  all  during  the  wars  of  the  nine- 
teenth century.  Even  as  lately  as  the  Franco-Prussian  War  of  1870-71, 
operations  on  the  skull  in  these  cases  were  seldom  performed  ;  and  thea  with 
but  little  good  result.  It  has  been,  in  fact,  only  since  antiseptics  came  into 
use  in  war  that  they  have  been  justified  by  the  results  obtained  by  means  of 
them.  Practically  all  the  deaths  which  occur  in  head  cases  in  war  hospitals, 
at  a  later  period  than  two  or  three  days  after  admission,  were,  and  indeed 
still  are,  due  to  septic  meningitis,  and  to  the  two  complications  so  commonly 
resulting  from  sepsis — hernia  and  abscess  of  the  brain.  In  pre-antiseptic  days 
all  the  cases  became  septic,  therefore  the  death-rate  was  high,  whether 
operations  were  performed  or  not,  but  especially  so  when  they  were  performed. 
But  while  suppuration  was  not  nearly  always  prevented  during  the  Boer  War 
by  the  methods  of  treatment  used,  it  was  so  far  kept  in  check  by  the  free  use 
of  antiseptics  that  surgical  infective  disease  (septicaemia,  pysemia,  &c.)  was 
reduced  to  a  degree  never  before  seen  in  any  war  except,  perhaps,  the  Spanish- 
American  War  which  immediately  preceded  it,  and  thus  the  fatal  complication 
of  meningitis  less  often  supervened  in  gunshots  of  the  skull,  the  general  death- 
rate  was  reduced,  and  operative  interference  was  not  only  more  often  justified 
but  more  frequently  followed  by  success.  So  much  so  that  it  is  hardly  going 
too  far  to  say  tliat  even  the  most  severe  cases  of  gunshot  fracture  of  the  skul!, 
excepting,  of  course,  those  who  are  evidently  so  extensively  injured  that  no 
treatment  is  likely  to  be  of  use,  should  be  given  the  chance  of  recovery  offered 
by  operation.  In  South  Africa  some  most  impromising  cases  recovered  after 
operation  sufficiently,  at  all  events,  to  be  invalided  home,  and  some  few 
marvellous  cases  of  apparently  complete  recovery  took  place  as  well. 

The  following  table  affords  a  means  of  comparing  the  death-rate,  as  well 
as  other  important  details,  in  gunshot  injuries  of  the  head  treated  in  the 
pre-antiseptic  days  of  the  Civil  War  in  America,  and  those  due  to  modern 
methods  of  treatment;  especially  is  a  comparison  of  the  results  of  surgical 
interference  in  the  two  cases  deserving  of  notice.  No  doubt  the  number  of 
cases  in  the  Boer  War  of  which  the  necessary  particulars  are  obtainable  is 
small,  but  it  is  probable  that,  on  the  whole,  the  results  shown  in  this  table 
indicate  a  fair  average  for  the  campaign  : — 


Septic  meningitis 
usual  cause  of 
death. 


Suppuration  kept 
iu  check  by  use 
of  antiseptics,  and 
septicaemia 
reduced. 


Table  G. 


Table  6. 

War  of  the  Rebellion,  United  States  America. 


Cases. 

Died. 

Remarks. 

Injuries  of  the   head,   including-  scalp 
wounds. 

Fractures  and  contusions  of  the  skull 

13,000 
4,350 

per  cent. 
21-3 

59-2 

Operations  for  the  elevation  or  removal 
of  bone. 

674 

44-5 

Of  the  4,350  cases,  13-1  per 
cent,  were  operated  on. 

Boer  War.— A  Series  of  151  Cases  in  which  the  Treatment  and  Results 

are  known. 


Cases, 

Recovered. 

Died, 

Death- 
rate. 

Remarks. 

All  gunshot  injuries  of  the  head 

Fractures  and  contusions  of  the 
skull. 

Operations  for  the  removal  or 
elevation  of  bone. 

l.il 
133 
101 

107 
89 
67 

44 
44 
34 

per  cent. 
29-1 

33  •  I 

(nearly) 

33-G 

Of  the  151  cases,  66-8 

per     cent,  were 

operated  on. 
Of  the  138  cases,  75-1 

per     cent.  were 

operated  on. 
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Operations  on 
skull  in  Civil  War 
in  America  and  in 
Boer  War. 


Many  suppurating 
cases  recovered. 


Cases  requiring 
operation  easily 
recognised. 


Even  linear 
fissures  often 
require  operation. 


Use  of  a  trephine 

comparativelj'' 
seldom  necessarj''. 


A  gouge  forceps 
usually  sufficient. 


The  incision  in 
the  scalp. 


May  include  both 
aperture«. 


From  the  above  table  it  is  apparent  that,  in  the  American  Civil  War,  the 
death-rate  of  cases  in  which  the  bones  of  the  skull  were  iniured  was  59'2  per 
cent.,  while  operations  were  only  performed  in  13'1  per  cent,  of  them  ;  and 
that,  in  the  Boer  War,  judging  from  the  particular  series  of  cases  noted,  the 
death-rate  of  similar  cases  was  33 "1  per  cent,  nearly,  and  that  operations  were 
undertaken  in  66"8  per  cent,  of  all  the  cases,  and  in  75'1  per  cent,  of  fracture 
cases. 

With  reference  to  what  has  already  been  said  regarding  the  less  fatal 
effects  of  suppuration  observed  in  head  cases  in  the  Boer  War,  in  consequence 
of  the  free  use  of  antiseptics  in  their  treatment,  of  141  cases  in  which  the 
presence  or  absence  of  suppuration  is  mentioned  this  condition  had  supervened 
in  41,  or  29  per  cent.  Of  these  6 5 "8  per  cent,  recovered  ;  while  it  is  certainly 
true  that,  in  former  wars,  suppuration  in  gunshot  injuries  of  the  skull  was 
looked  upon  as  an  extremely  fatal  complication,  usually  followed  by  meningitis 
and  death. 

Neither  the  recognition  of  the  cases  requiring  operation  nor  the  operation 
itself  is  difficult.  It  is  hardly  going  too  far  to  say  that,  as  a  general  rule  of 
surgery,  it  sho  jld  be  understood  that  all  gunshot  injuries  of  the  head  in  which 
there  is  evidence  of  actual  contact  of  the  projectile  w^ith  the  bones  of  the  skull, 
require  operative  interference  to  give  them  the  best  chance  of  recovery. 
Beyond  ail  doubt,  all  cases  of  evident  fracture  of  the  skull — gutters,  penetra- 
tions, and  complete  perforations — require  it  whether  cerebral  symptoms  be 
present  or  not.  Only  in  cases  -where  a  mere  graze  of  the  outer  table  has 
occurred,  or  where  linear  fissures  without  depression  have  been  produced, 
which  are  not  accompanied  by  signs  of  cerebral  injury  or  of  intra-cranial 
haemorrhage,  can  there  be  any  doubt  as  to  the  necessity  for  operation.  But 
not  even  in  these  apparently  simple  cases  should  there  be  any  doubt.  The 
marked  feature  of  gunshots  of  the  head  is  the  small  amount  of  visible  injury 
apparent  outside  as  compared  with  the  real  damage  which  may  have  been 
produced  within.  A  considerable  amount  of  the  bullet's  energy,  and  in  a 
peculiarly  localised  way,  may  be  expended  in  causing  a  graze  of  the  outer 
table  or  a  linear  fracture,  and  it  is  well  known  how  liable  the  inner  and 
unsupported  table  is  to  extensive  fracture  and  depression  toAvards  the  dura 
and  brain,  while  there  is  little  evidence  of  injury  to  the  outer  table.  Some 
surgeons  may  be  inclined  to  await  the  onset  of  symptoms  in  this  class  of  case 
before  proceeding  to  operate,  and  perhaps  their  view  may  be  supported  by  a 
considerable  number  of  instances  in  which  recovery  has  taken  place  without 
any  untoward  complication  occurring ;  but  fewer  mistakes  would  be  made  if 
they  were  all  operated  on. 

The  term  "  trephining "  is  usually  employed  in  works  on  surgery  to 
denote  operations  on  the  skull  for  the  purpose  of  elevating  or  removing 
depressed  or  loose  fragments  of  bone  ;  but  in  gunshot  cases  the  use  of  the 
trephine  is  not  required  in  a  large  proportion  of  them,  as  there  is  usually 
an  aperture  in  the  skull  sufficiently  large  to  admit  the  lower  blade  of  Sir  Victor 
Horsley's  gouge  forceps  or  of  Hoffmann's  similar  instrument,  and  under  these 
circumstances,  of  course,  no  trephine  need  be  used.  When,  however,  this  is 
not  the  case  a  disc  must  be  removed  in  the  usual  way,  and  a  |-inch  trephine- 
hole  will  be  ample  to  permit  of  the  use  of  either  of  the  gouge  forceps  referred 
to  above.  With  a  gouge  forceps  to  hand  it  is  seldom  necessary  to  use  the 
trephine  at  two  situations  on  the  same  side  of  the  skull.  Grazes  of  the  skull 
and  linear  fractures,  when  operated  on,  always  require  the  trephine,  and 
gutters  sometimes ;  but  penetrating  and  perforating  cases  never,  because  the 
surgeon  can  enlarge  the  apertures  in  these  cases  to  any  extent  he  pleases  by 
means  of  the  gouge  forceps.    ( Vide  Fig.  2). 

In  raising  the  scalp  for  the  purposes  of  operation  on  the  skull,  the 
incision  should  be  down  to  the  bone  through  all  the  tissues,  including  the 
pericranium,  and  it  should  be  semi-lunar,  not  stellate  in  shape.  The  base  of 
the  flap  should  be  towards  the  blood  supply  of  the  particular  part  of  the 
scalp  interfered  with,  that  is,  usually  downwards  with  the  convexity  upwards, 
for  obvious  reasons  as  regards  its  vitality,  and  in  order  to  have  more  or  less 
sound  skin  over  the  site  of  operation  in  the  bone  ;  the  pericranium  should  be 
raised  with  the  flap.  In  gutter  cases,  and  in  superficial  perforating  cases, 
the  flap  should  be  made  to  include  both  apertures  in  the  scalp  ;  but  when  the 
apertures  are  far  apart  separate  flaps  must  be  made  to  expose  each.  All 
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hsemorrhage  from  the  scalp  wound  must  be  controlled  by  means  of  ligature 
or  pressure  forceps  before  the  rest  of  the  operation  is  ]jroceeded  with. 

In  gutter  fractures  the  floor  of  the  trough  in  the  bone  is  usually 
formed  of  the  inner  table  in  a  condition  of  marked  comminution  ;  in  these 
cases,  although  there  may  be  no  actual  aperture  in  the  skull,  it  is  easy  to 
remove  comminuted  bits  so  as  to  be  able  to  enter  the  blade  of  the  gouge 
forceps  and  extend  the  opening  to  any  extent  necessary.  When  this  is  not 
the  case  a  ^-inch  trephine  disc  should  be  removed  from  one  end  of  tlie 
gutter  in  the  bone,  the  further  steps  of  the  operation  on  the  skull  being 
carried  out  with  the  gouge  forceps. 

The  greatest  gentleness  should  be  used  in  removing  fragments  of  bone, 
lest  further  damage  be  done  to  tiie  dura  or  brain.  Thin  plates  of  the  inner 
table  will  be  found  displaced  side-ways  under  the  edges  of  the  "gutter,"  and 
should  be  searched  for  and  extracted  in  those  directions  in  which  least 
opposition  is  offered  to  their  removal.  When  all  have  been  removed,  any 
sharp  corners  or  points  of  bone  remaining  on  the  edges  of  the  fracture,  and 
especially  on  the  inner  surface,  should  be  cut  away  with  the  gouge  forceps 
and  the  edges  made  smooth  and  unirritating  to  the  dura  whicli  will  come  in 
contact  with  them. 

All  this  has  reference  to  "  gutter  "  fractures,  but  it  is  equally  applicable 
to  operations  on  other  kinds  of  cases. 

In  penetrating  and  complete  perforating  cases,  the  apertures  in  the  dura 
mater  will  usually  be  found  to  correspond  exactly  with  those  in  the  bone,  and 
care  must  be  taken  in  enlarging  the  latter  that  the  blade  of  the  forceps  is 
passed  in  outside  of  the  dura,  between  it  and  the  skull ;  that,  in  fact,  the 
edge  of  the  dura  should  be  separated  from  the  skull  in  entering  the  forceps. 
In  both  these  types  of  fracture  the  apertures  should  be  enlarged  sufficiently 
to  admit,  at  least,  the  little  finger,  for  the  purpose  of  exploring  the  outer 
2  inches  or  so  of  the  bullet  track  in  the  brain  for  fragments  and  spicules  of 
bone  driven  in  ;  no  other  instrument  than  the  finger  is  at  all  likely  to  indicate 
the  presence  of  these  foreign  bodies,  and  it  is  of  the  utmost  importance  that 
they  be  removed.  They  are  of  little  weight,  and  do  not  penetrate  far 
into  the  brain,  so  that  exploration  of  a  couple  of  inches  of  bullet  track  should 
usually  be  sufficient  for  their  detection.  They  can  readily  be  removed  with  a 
sinus  forceps  without  injury  to  the  brain. 

When  the  aperture  of  entrance  is  not  circular  and  clean-punched,  and 
when  fissures  extend  from  it,  considerable  areas  of  bone  may  be  found 
depressed ;  these  should  be  elevated  to  their  original  level  by  the  lever  action 
of  any  instrument  suitable  for  the  purpose  which  will  pass  beneath  them. 
Sometimes  the  depressed  piece  becomes  so  wedged  against  the  edges  of  the 
sound  bone  that  this  cannot  be  done  ;  it  will  then  be  necessary  to  free  the 
entangled  edges  by  means  of  the  ])one  forceps,  to  permit  of  its  elevation,  or 
some  of  it  may  have  to  be  cut  away  to  enable  it  to  be  raised. 

Deep  perforating  fractures  will  require  exploration  at  hoth  apertures  :  on 
the  entrance  side  for  the  extraction  of  spicules  from  the  brain  substance,  as 
well,  probably,  as  other  fragments  ;  and  on  the  exit  side,  where  the  extent  of 
fragmentation  and  Assuring  is  likely  to  be  greater,  for  the  removal  of  pieces 
of  bone  driven  outwards  into  the  tissues  of  the  scalp,  these  pieces  being 
sometimes  of  considerable  extent. 

The  advisability  or  otherwise  of  replacing  the  trephine  discs  and  other 
fragments  of  bone  must  be  considered  in  these  cases.  It  is  well  to  replace 
them  if  possible,  because  if  they  do  not  act  as  foreign  bodies,  but  preserve 
their  vitality,  they  close  the  apertures  in  the  skull,  support  the  brain,  and 
prevent  union  between  the  dura  and  pericranium.  But  this  procedure  should 
only  be  carried  out  in  aseptic  cases  ;  in  suppurating  cases  replaced  pieces  die 
and  come  away,  or  have  to  be  removed  later  on.  Fragments  and  trephine 
discs  which  it  is  determined  to  rejalace  should  be  kept  in  warm  (iOO°F.)  sahne 
solution  until  they  are  required,  or,  as  suggested  by  Mr.  Watson  Cheyne,  they 
may  be  pushed  in  under  the  scalp,  clear  of  the  site  of  operation,  and  left  there 
bathed  in  the  normal  fluids  of  the  tissues,  and  at  the  normal  temperature, 
while  the  rest  of  the  operation  is  being  performed.  'No  sharp  and  uneven 
pieces  likely  to  irritate  the  dura  should  be  employed  for  this  purpose.  If  the 
case  remains  aseptic,  pieces  of  bone  replaced  in  this  way  usually  become 
consolidated  with  the  skull,  and  serve  the  purposes  intended  of  theui. 


Removal  of  bone 


Kemoval  of  loose 
fragments. 


Damage  to  dura 
to  be  avoided. 


Minimum  size  of 
aperture  to  be 
made. 


Removal  of 
spicules  from  the 
brain. 


Large  fragments 
may  be  depressed. 


Exploration  of 
both  ai^ertures. 


Replacing  of 
trephine  discs  and 
of  h-affments. 


Not  in  suppu- 
rating cases. 
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Intra-cranial 
haemorrhage. 


lutra-dural  clot. 


Vessels  may 
require  ligature. 

Dura  to  be 
sutured,  if 
possible. 


Statistics  in  tables 
in  this  report  not 
correct  for  whole 
war. 


Good  effects  of 
operative  inter- 
ference in  Boer 
War  very  marked. 


Results  of  our 
experience  in 
Boer  War. 


Haemorrhage,  either  intra-  or  extra-dural,  is  a  common  occurrence  in 
gunshot  fractures  of  the  skull  ;  it  may  occur  immediately  on  receipt  of  the 
injury,  or  the  signs  produced  by  it  may  appear  slowly  later  on,  and  is  likely 
to  be  indicated  by  paresis  or  paralysis  of  certain  muscles  or  groups  of  muscles, 
in  consequence  of  pressure  on  certain  motor  areas  of  the  cortex ;  if  extensive, 
it  usually  produces  coma.  An  extra-dural  clot  should  be  removed  by  means 
of  a  suitable  spoon-shaped  instrument,  accompanied  by  gentle  irrigation  with 
normal  solution,  boracic  lotion,  or  warm  water  which  has  been  boiled.  If  only 
the  edge  of  the  clot  becomes  visible  on  opening  the  skull,  the  aperture  may 
require  enlarging  in  the  proper  direction  to  permit  of  its  removal. 

The  presence  of  intra-dural  clot  when  there  is  no  aperture  in  the 
membrane  is  usually  recognisable  by  a  blue  discoloration  seen  through  the 
dura,  combined  with  more  or  less  paralysis  and  coma.  In  these  cases  the  dura 
should  be  incised,  and  the  clot  removed  as  in  the  other  cases.  If  on  removal 
of  the  extravasated  blood  the  hsejuorrhage  is  found  to  be  still  going  on,  the 
vessel  must  be  looked  for  and  tied  by  passing  a  thin  chromic  gut  ligature 
with  a  well- curved  needle  through  the  dura  around  the  vessel  on  the  proximal 
side  of  the  opening  in  it.  In  aseptic  cases  the  dura  should,  if  possible,  be 
closed  by  suture,  but  in  suppurating  ones  it  is  advisable  to  omit  this,  so  that 
discharge  may  not  accumulate  beneath  it.  Before  closing  the  operation 
wound  in  the  scalp  the  site  of  the  operation  should  be  well  irrigated  with  one 
of  the  fluids  already  mentioned  ;  then  the  scalp  wound  should  be  accurately 
closed  by  suture,  and  dressed  with  cyanide  gauze  wrung  out  of  warm  boracic 
lotion  or  other  weak  antiseptic,  and  an  ample  covering  of  cyanide  wool. 
Aseptic  cases  require  no  drain,  and  those  cases  which  do  are  better  drained 
through  the  bullet  aperture  than  through  the  operation  wound. 

On  these  lines,  or  with  such  modifications  of  them  as  the  conditions  of 
individual  cases  seemed  to  require,  gunshot  injuries  of  the  head  were  treated 
in  South  Africa  with  the  results,  as  regards  deaths,  recoveries,  &c.,  shown  in 
the  tables  already  given.  As  previously  mentioned,  no  general  conclusions, 
from  a  statistical  point  of  view,  should  be  drawn  from  the  results  obtained  in 
the  series  of  cases  noted,  because  these  had  reached  stationary  hospitals  for 
treatment,  and  were,  therefore,  cases  which  were  somewhat  more  likely  to 
recover,  and  were  placed  under  more  favourable  circumstances  as  regards 
recovery  than  those  which  could  not  be  moved  from  the  more  immediate 
front.  No  doubt  many  cases  were  too  severely  injured  to  bear  transport  to 
the  rear  ;  many  cases,  also,  died  in  field  hospitals  within  the  first  24  hours 
after  admission ;  so  that  it  is  highly  probable  that,  when  the  records  of  the 
field  hospitals  become  available,  the  very  satisfactory  results  shown  in  this 
series  of  cases  will  not  be  borne  out  by  the  full  statistics  of  the  war.  The 
change  from  large-  to  small-bore  rifles,  and  the  employment  of  modern  surgical 
methods  of  treatment  in  the  last  war  in  America,  only  succeeded  in  reducing 
the  death-rates  in  gunshots  of  the  skull  from  59  "2  per  cent,  in  the  Civil  War 
of  1861-65  to  52*2  per  cent,  in  the  late  Spanish- American  War,  and  it  can 
hardly  be  expected  that  the  results  will  prove  to  have  been  much  better  in 
the  Boer  War  when  the  full  numbers  are  known. 

The  evident  good  effects  of  operative  interference  were  for  the  most  part 
very  satisfactory,  sometimes  even  in  most  severe  cases ;  the  symptoms,  no 
matter  what  their  character,  rapidly  improved  after  operation.  The  frequency 
of  Jacksonian  epileptiform  attacks  diminished  ;  sometimes  no  more  occurred, 
and  sometimes  only  a  few  at  long  intervals  and  of  less  pronounced  severity, 
and  eventually  they  ceased  altogether.  Signs  of  cerebral  irritation  immediately 
diminished,  and  soon  disappeared.  Coma  was  relieved,  and  gradually  passed 
off.  Paralysis  Avas  the  symptom  which  was  least  rapidly  affected  by  operation, 
except  when  it  was  due  to  blood- clot  which  could  be  removed  ;  but  paralysis 
also  frequently  appeared  to  diminish  in  consequence  of  operation,  though  in 
many  cases  some  still  remained  when  the  men  were  sent  home.  It  is  not 
suggested  that  all  the  cases  which  were  operated  on  recovered,  but  th 
relation  of  cause  and  effect  between  operation  and  amelioration  of  the  patient's 
condition  was  very  apparent. 

Our  experience,  then,  in  South  Africa  permits  it  to  be  laid  down  as 
a  rule  of  military  surgery  that,  in  the  treatment  of  gunshot  injuries  of  the 
bones  of  the  skull,  the  means  to  be  employed  are  (1)  those  most  efiective 
towards  securing  an  absolutely  aseptic  condition  of  the  scalp  and  of  the 
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wounds,  and  (2)  operative  interference  at  the  earliest  time  the  patient's 
condition  warrants  it. 

Abscess  and  Heknia  of  the  Brain. 

The  treatment  of  these  two  very  fatal  complications  of  gunshot  fractures 
of  the  skull  may,  in  certain  connections,  be  discussed  together  :  abscess  is  the 
direct  result  of  suppuration  in  the  wound,  and  hernia  frequently  depends  on 
the  presence  of  an  abscess  in  the  brain. 

Cerebral  abscess  as  a  complication  supervening  on  compound  fractui'e  of  Signs  of  abscess 
the  skull  may  develop  before  the  wound  has  healed,  or  at  a  period  as  late  as     ^rain  may 
some  months  after  the  receipt  of  the  injury,  and  occasionally  even  after  more  ^^^^^^  eary  oi 
or  less  complete  recovery  has  apparently  taken  place.    In  the  former  case  it 
is  due  to  direct  infection  in  the  wound,  and  in  the  latter  to  irritation  usually 
set  up  by  bullets  lodged  in  the  cranial  cavity  or  to  spicule  of  bone  or  other 
foreign  bodies  driven  into  the  brain  substance.    When  suppuration  occurs  in 
the  wound  and  is  followed  by  cerebral  abscess,  the  rather  vague  symptoms     ^^^^  ^^^^ 
which  may  be  supposed  to  indicate  what  is  taking  place  usually  begin  to  sliow  twoTo"^f'om- 
themselves  in  from  two  to  four  weeks.  weeks. 

Probably  the  first  signs  to  become  apparent  are  drowsiness  and  slowness  Signs  of  abscess, 
of  cerebration,  combined  with  headache,  rigors,  and  vomiting ;  the  pulse 
becomes  slow,  as  does  the  respiration  also  ;  the  temperature  is  sub-normal,  and 
the  pupils  dilated  and  inactive ;  optic  neuritis  and  a  steadily  deepening 
condition  of  coma  develop,  and,  unless  surgical  interference  can  be  employed 
to  relieve  the  cause  of  these  symptoms,  the  case  comes  to  a  fatal  termination 
after  some  days,  but  with  a  slowly  forming  abscess  life  may  be  prolonged  for 
15  days  or  more.  It  should,  however,  be  remembered  that  the  symptoms  of 
abscess  are  always  liable  to  be  mixed  with  those  of  some  degree  of  meningitis 
which,  naturally,  may  accompany  its  formation. 

The  position  of  abscess  of  the  brain  in  gunshot  cases,  as  in  fractures  due  The  site  of  the 
to  other  causes,  is  usually  not  difficult  to  ascertain,  as  it  is  commonly  situated  abscess, 
in  the  immediate  neighbourhood  of  the  injury  and  close  to  the  surface.  Once 
the  symptoms  of  abscess  develop,  or  when  there  seems  to  be  a  probability  of 
the  existence  of  this  complication,  definite  steps  should  be  immediately  taken 
to  clear  up  the  diagnosis,  for  no  other  means  of  treatment  than  that  by 
operation  can  be  successful.  A  hypodermic  needle,  3  inches  long,  should  be  Tieatment  of 
passed  into  the  brain  at  the  site  of  wound  and  different  directions,  until  the  abscess, 
abscess  is  reached  or  until  it  becomes  apparent  that  none  exists.  Care  should 
be  taken  that  the  point  of  the  needle  is  kept  steady  in  its  original  direction, 
and  not  allowed  to  damage  the  brain  by  any  movement  from  side  to  side 
while  the  piston  of  the  syringe  is  being  withdrawn,  and  the  tension  within 
the  syringe  should  be  kept  up  while  the  needle  is  being  removed,  in  order 
that,  should  its  point  have  passed  beyond  the  abscess  cavity,  the  pus  may 
show  in  the  syringe  when  it  again  enters  the  abscess  during  its  withdrawal. 
On  recognition  of  the  abscess,  the  brain  over  it  (and  the  dura,  if  not  already 
open)  should  be  incised,  the  cavity  gently  irrigated  with  warm  boric  lotion, 
and  a  drain,  reaching  well  into  the  cavity  but  not  long  enough  to  bear  on  its 
far  wall,  put  in.  The  wound  and  the  exposed  surfaces  of  the  brain  and  dura 
should  be  freely  irrigated  with  boric  lotion,  dried,  and  dusted  with  iodoform 
or  diluted  double  cyanide  powder  before  applying  the  usual  dressings.  How 
long  the  drain  should  be  kept  in  must  be  made  to  depend  on  the  continuance 
of  discharge  ;  if  removed  too  early  the  original  symptoms  will  again  show 
themselves  and  the  tube  must  be  replaced.  It  sometimes  happens  that  onl}^ 
the  side  of  the  abscess  cavity  corresponds  to  the  edge  of  the  opening  in  the 
skull ;  in  this  case  the  latter  must,  if  necessary,  be  slightly  enlarged  by  means 
of  the  gouge  forceps  in  order  to  make  certain  of  free  drainage. 

Besides  the  class  of  case  just  referred  to,  abscess  of  the  brain  may  super-  Abscess  develop- 
veue  at  what  may  be  termed  the  remote  period,  many  weeks,  or  even  months,  i'lg'.at  a  late 
after  the  wounds  have  healed,  and  sometimes  when  complete  recovery  appears  P^''^*^'- 
to  have  taken  place.    The  cause  of  this  development,  as  already  stated,  is 
usually  the  presence  of  foreign  bodies  in  the  brain  substance,  and  the  signs 
indicating  it  are  similar  to  those  mentioned  above.    The  treatment,  too,  is 
practically  the  same,  but  the  difficulties  of  diagnosing  the  position  of  the 
abscess  are  much  greater.    It  is,  of  course,  a  fair  presumption  that  it  will  be 
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Hernia  cerebri. 


Often  due  to 
abscess. 


found  somewhere  along  the  bullet  track  or  in  its  neighbourhood,  but  it  may 
not  be  so.  If  the  bullet  has  lodged,  the  direction  of  the  bullet  track  may  not 
be  known ;  moreover,  the  bullet  may  have  glanced  off  some  portion  of  the 
inner  surface  of  the  skull,  the  petrous  portion  of  the  temporal,  for  instance, 
and  be  lodged  in  any  part  of  the  cavity. 

X-rays  would,  of  course,  show  the  position  of  the  bullet  which  might  be 
the  cause  of  the  abscess  ;  they  might  also  show  fragments  of  bone  in  the 
brain,  and  in  this  way  some  indications  might  be  given,  but  not  very  trust- 
worthy ones.  Localismg  symptoms  might  be  present  in  consequence  of 
interference  with  certain  motor  and  sensory  areas,  and  these  might  be  definite 
enough  to  point  to  the  site  of  the  abscess.  If  not  the  brain  should  be 
explored  at  the  entrance  wound,  and  at  the  exit  as  well,  if  necessary,  in  the 
same  way  as  in  the  other  cases,  except  that  the  use  of  a  trephine  may  be 
required  under  such  circumstances. 

Hernia  of  the  brain  is  due  to  a  combination  of  the  two  factors,  an 
aperture  in  the  skull  and  an  increased  intra-cranial  pressure.;  it  therefore 
happens  that,  as  abscess  of  the  brain  is  a  common  cause  of  increased  pressure, 
the  two  conditions  are  frequently  found  together,  the  hernia  depending  on  the 
presence  of  the  abscess.  The  whole  of  the  protruding  tumour  is  not  always 
formed  of  brain  matter,  a  large  portion  of  it  frequently  being  composed  of 
more  granulation  tissue. 

The  cause,  then,  of  hernia  cerebri  being  as  stated,  the  symptoms  which 
accompany  it,  leaving  out  of  consideration  the  visible  tumour,  are  usually 
those  of  abscess  and  meningitis,  which  have  already  been  mentioned. 

The  treatment  of  this  complication  must,  in  the  first  instance,  be  directed 
towards  the  discovery  of  an  abscess  by  an  exploratory  operation,  and  ensuring 
its  free  drainage,  and,  in  the  second,  by  endeavouring  to  obtain  as  nearly  as 
possible  an  aseptic  condition  of  the  tumour  by  the  use  of  dry  dressings  and 
dustings  with  iodoform,  diluted  double  cyanide  or  other  antiseptic  powders. 
Pressure  should  not  be  applied,  nor  should  the  tumour  be  removed  by 
operation,  as  has  been  recommended.  As  the  abscess  drains  and  the  intra- 
cranial pressure  diminishes  the  tumour  will  recede,  the  cause  of  its  protusion 
having  been  removed. 

A  method  of  treatment  for  hernia  cerebri,  which  is  apparently  new,  is 
recommended  by  Civil  Surgeon  L.  G.  Irvine,  viz.,  painting  the  tumour  with  a 
Use  of  Formalin.  40  per  cent,  solution  of  Formalin  every  second  or  third  day.  This  produces  a 
dry,  horny  crust  on  its  surface  which  can  easily  be  removed,  when  the  formalin 
is  again  applied.  Presumably,  this  procedure  is  carried  out  in  addition  to  the 
treatment  by  incision  and  drainage  of  the  abscess  to  which  the  hernia  may  be 
due,  or  on  failure  to  ascertain  its  locality. 

On  the  whole,  hernia  cerebri  is  a  rather  fatal  complication  of  gunshot 
fractures  of  the  skull,  but  perhaps  not  so  much  in  consequence  of  the  mere 
mechanical  protusion  of  the  brain  matter  as  of  the  conditions  which  accompany 
it  and  to  which  it  is  due. 

The  following  table  gives  the  more  important  details  regarding  the  series 
of  167  cases  of  injuries  of  the  head  noted  in  the  foregoing  pages  : — 


Treatment  of 
hernia. 


Hernia  a  rather 
fatal  complication 


Fig.  -2. 

Gutter  Fracture  of  Skull ;  patient  died  tive  months  after  receipt  of  injury. 
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Fig.  5. 

Mauser  lying  on  Maxillary  Ramus  ;  entry  through  malar  on  same  side. — (By  L.  Sells.) 
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Fig.  6. 

Buckshot  in  Ovbit. — (Skiagraphed  at  Netley.) 


Fig.  7. 


Mauser  Bulltt  lying  obliquely  at  the  Base  of  the  Skull,  anterior  to  the  right  mastoid  process. 

Entry  at  the  Left  Temporal  Fossa. 
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Fig.  9. 

Mauser  lodged  in  Temporal  Fossa  :  had  entered  at  opposite  side. — ( L.  Sells.) 
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Table  1, 


Injuries  of  the  Head, 


Cases, 

Eecovered. 

Died. 

Death-rate. 

All  injuries  of  the  head  :  accidental  and 
gunshot. 

167 

115 

62 

per  cent. 
31'1 

Gunshot  Injuries  of  the  Head. 

Cases. 

Recovered. 

Died. 

Death-rate. 

Gunshot  injuries  of  the  head :  scalp 
wounds,  contusions,  and  fractures, 

151 

107 

44 

per  cent. 
29'1 

All  Injuries  of  the  Head  :  Accidental  and  Gunshot  (167  Cases). 


Cases. 

Recovered. 

Died. 

Death-rate. 

per  cent. 

Operation  on  the  skull 

113  (=  67-6  per  cent.) 

74 

39 

34-5 

Abscess  of  brain 

14  (=   8-3       „  ) 

9 

5 

35-7 

Hernia  cerebri 

12  (=   7-1       „  ) 

7 

5 

41  -6 

39  {z^  23'3       „  ) 

7 

82 

82-0 

Table  8  shows  the  fatality  of  gunshot  injuries  of  the  head  classified 
according  to  the  regions  of  the  skull  in  which  they  occurred  ;  the  comparatively 
high  death-rate  in  frontal  cases  was  due  to  the  fact  that  nearly  all  of  them 
happened  to  have  been  produced  at  short  ranges. 


Table  8. — Gunshot  Injuries  of  the  Head  (regionally  classified). 
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per  cent. 

38 

5 

0 

10 

4 

2 

1 
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Upper  parietal. . 
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Temporo-parietal 

29 
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14 

13 

16 

55  -1 

Occipital 

23 

2 

0 

6 

3 

1 

1 

6 

4 

15 

8 

31 -7 

Totals 

149 

13 

0 

51 

12 

8 

5 

37 

23 

109 

40 

26  8 

This  table  includes  only  the  cases  in  the  detailed  notes  in  which  the  site 
of  the  injury  was  given,  as  well  as  a  few  others  in  which  it  was  known,  viz., 
149  in  all. 
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HOT  INJl 

[JRIES  OF  THE  SPINE.   

Severe  damage  to 
vertebral  bones 
usually  iatal  in 
former  wars. 


Less  fatal  when 
due  to  small-bore 
bullets. 


Concussion  of  the 
cord. 


Effects  cf  severe 
concussion  on 
the  cord ; 


the  bony  walls 
not  being  broken ; 


The  cases  of  gunshot  injuries  of  the  spine  seen  in  the  Boer  "War  formed  a 
particularly  interesting  class  from  many  points  of  view.  In  former  wars 
practically  all  the  cases  in  which  the  vertebral  bones,  other  than  merely  their 
outlying  processes,  were  fractured  proved  fatal.  This  statement  cannot  with 
accuracy  be  made  with  regard  to  spinal  cases  in  the  late  war.  The  larger 
bullets  of  former  times  were,  in  consequence  of  their  size,  so  much  more  liable 
to  cause  such  extensive  fractures  of  the  vertebral  bones  that  the  probabilities 
of  injury  and  depression  of  the  bony  walls  ^f  the  spinal  canal,  and  consequent 
lesion  of  the  cord  itself,  were  much  greater  than  is  the  case  when  the  injuries 
are  the  results  of  t!ie  modern  projectile  of  small  calibre.  Snider  and  Henry- 
Martini  bullets,  and  others  of  as  great  diameter,  fracturing  the  pedicles,  laminae, 
or  bodies  of  the  vertebrae,  usually  produced  such  extensive  damage  to  these  parts 
that  gross  lesions  of  the  cord,  laceration  or  compression  either  from  haemorrhage 
or  depression  of  bone,  almost  always  accompanied  them,  and  recovery  in  this 
class  of  case  seldom  took  place.  But  in  bones  such  as  the  vertebrse,  where 
cancellous  tissue  largely  predominates,  the  modern  small-arm  bullet  is  unable 
to  expend  much  of  its  energy  in  producing  destructive  effects,  the  I'esult 
being  that  exceptional  cases  (and  they  are  even  now  exceptional)  where  the 
vertebral  bones  are  traversed  by  them  without  gross  lesion  of  the  cord  are 
more  numerous.  Hence  it  may  be  that  gunshot  fractures  of  the  spinal 
bones — qua  fracture — when  the  very  fatal  effects  of  concussion  observed  in 
the  Boer  War  do  not  result,  are  less  fatal  than  they  used  to  be.  Assistant 
Surgeon  G.  A.  Otis,  the  author,  with  Surgeon  D.  L.  Huntington,  of  that 
grand  and  exhaustive  surgical  record,  "The  Surgical  History  of  the  War  of 
the  Rebellion,"  stated  that  in  that  war  "  only  a  few  examples  were  recorded  in 
which  the  transverse  or  spinous  processes  alone  were  injured  in  which  more  or 
less  complete  recovery  ensued,  and  fewer  still  when  the  bodies  of  the 
vertebrae  were  implicated."  But  in  the  Boer  War  a  considerable  number  of 
cases — considerable,  that  is,  for  an  exceptional  occurrence — were  experienced 
in  which  more  or  less  recovery  took  place,  although  other  portions  than  the 
transverse  and  spinous  processes  were  traversed  by  small-bore  bullets. 

One  of  the  most  interesting  conditions  due  to  small-bore  bullets  to 
which  the  experiences  of  the  Boer  War  drew  the  attention  of  surgeons  was 
that  of  concussion  of  the  cord.  In  former  wars,  where  the  older  weapons  of 
larger  calibre  were  employed,  cases  of  injury  to  the  spine  m  which  signs  of 
serious  damage  to  the  cord  Avere  at  first  present,  but  rapidly  passed  away, 
were  considered  to  have  been  cases  of  "  concussion."  In  these  cases  the  bullets 
had  evidently  passed  close  to  the  spinal  column,  but  without,  in  the  vast 
majority  of  instances,  actually  implicating  the  vertebral  bones.  But  in  the 
Boer  War  a  considerable  number  of  cases  of  concussion  of  the  cord,  or,  at 
least,  of  cases  in  which  all  other  conditions  than  concussion  of  the  cord  were 
evidently  absent,  were  observed  in  which  fatal  results  followed.  In  many 
cases  in  which  there  were,  during  life,  all  the  signs  of  complete  transverse 
lesion  of  the  cord,  post-mortem  examinations  showed  degeneration  of  the  cord 
into  a  "  custard-like  material "  incaj^able  of  any  conducting  power,  while,  at 
the  same  time,  it  was  evident  that  the  curd  itself  had  not  suffered  any  direct 
injury  either  from  contusion  or  compression.  In  some  of  these  cases  the 
transverse  or  spinous  processes _were  found  fractured,  and  in  others  the  bodies 
of  vertebrae  had  been  grooved  or  tunnelled,  but  in  none  of  the  cases  now  being 
referred  to  had  the  bony  ^^'alls  of  the  vertebral  canal  itself  been  fractured  or 
depressed,  nor  had   infra  or  extra-dural  or   intra-medullary  haemorrhage 
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occurred  to  account  for  the  symptoms.    By  the  jirocess  of  ehniiuatioii,  then,  and  no  lijemor- 
in  the  absence  of  fracture  of  the  wall  of  the  canal  and  of  haemorrhage  in  any 
situation,  no  other  conclusion  remains  but  that  the  clianges  found  in  the  coitI  ^ 
on  post  mortem  must  have  been  due  to  the  vibratory  concussion  communicated 
to  it  by  the  passage  of  the  bullet  at  a  high  rate  of  velocity. 

So  many  cases  of  this  kind  have  been  recorded  after  'post-mortem 
examination  in  South  Alrica,  and  by  surgeons  whose  capability  of  correct 
observation  cannot  be  questioned,  that  this  cause  of  fatal  changes  in  the  cord 
must  be  admitted.  Mr.  Makins  refers  to  it  in  his  "  Surgical  Experiences  in  Evidence  of  cou- 
South  Africa  "  ;  Mr.  Stonham  gives  a  case  in  which  it  occurred  in  a  Boer  cussion  effects, 
prisoner  who  died  on  the  52nd  day  ;  Colonel  Lougbeed  details  several  cases  ; 
Civil  Surgeon  L.  G.  Irvine  says  in  his  report  dealing  with  spinal  cases,  "  that 
mechanical  concussion  is  capable  of  producing  grave  injury  to  nerve  tissue 
seems  to  be  the  inference  to  be  drawn  from  certain  cases"  which  were  seen 
seen  by  him  ;  and,  finally,  Messrs.  Bowlby  and  Wallace,  of  the  Portland 
Hospital,  in  the  surgical  section  of  "A  Civilian  War  Hospital,"  mention 
some  fatal  cases  of  gunshot  of  the  spine  in  which  no  fracture  had  occurred, 
attributing  the  deaths  to  concussion  of  the  cord,  but  not  referring  to  its 
degeneration  into  the  "  custard-like  material "  mentioned  by  other  surgeons. 

Mr.  G.  Lenthal  Cheatle  published  in  the  "R.A.M.C.  Journal"  for  Mr.  Cheatle's 
October,  1903,  a  valuable  paper  on  four  cases  of  gunshot  injuries  of  the  lower  ca.'ses. 
and  mid-dorsal  spine,  two  of  which  are  interesting  with  reference  to  the 
effects  of  concussion,  for  in  both  of  them  there  v/ere  present  during  life  all  the 
symptoms  of  complete  transverse  lesion  of  the  cord,  while  the  post  mortems  in 
both  cases  showed  that  "no  penetration  of  the  vertebral  canal  had  occurred, 
and  apparently  no  damage  had  been  done  to  the  spinal  cord  or  membranes 
which  could  possibly  account  for  the  serious  nature  of  the  clinical  signs  "  {see 
Figs.  10  and  11  at  end  of  Section).  Mr.  Cheatle  does  not  mention  any 
macroscopic  changes  in  the  cords  in  these  cases,  but  he  reports  that,  under 
the  microscope,  "  there  could  be  seen  profound  changes  within  the  ganglion 
cells  situated  in  the  anterior  o,nd  posterior  horns  of  the  grey  matter  "  in  that 
pai-t  of  the  cord  opposite  to  the  vertebrse  which  were  actually  struck.  One  of 
these  men  died  18  days  and  the  other  17  days  alter  being  wounded  ;  while  in 
the  cases  reported  by  others  in  which  the  "  custard-like  "  degeneration  was 
found  on  po.si  79i07^^em  the  men  had  lived  from  48  days  to  two  months  after 
being  wounded.  It  is  therefore  allowable  to  suggest  the  possibility  that,  if 
Mr.  Cheatle's  cases  had  lived  longer,  naked-eye  appearances  of  cord  degenera- 
tion similar  to  those  found  in  the  other  cases  might  have  been  found  in  them 
also.  In  both  series  of  cases  the  symptoms  were  alike — those  of  transverse 
section  of  the  cord  ;  in  one,  profound  changes  were  to  be  seen  microscopically 
after  an  interval  of  18  days ;  and,  in  the  other,  after  the  lapse  of  from  one  to 
two  months,  degeneration  of  the  cord  had  advanced  to  such  a  degree  that  the 
term  "custard  material"  aptly  described  it,  and,  of  course,  all  nerve  tissue  had 
disappeared,  and  all  conducting  power  had  been  lost. 

This  question  of  the  possibility  of  the  production  in  the  spinal  cord  of  the  Degeneration  of 
degenerative  changes  above  mentioned  by  the  vibration  and  concussion  due  to  ^^^^  cord  from 
a  bullet  at  high  velocity,  without  the  occurrence  of  hgemorrhage  or  compression  ^"po^anT 
or  other  gross  lesion,  is  not  one  of  merely  academic  interest ;  it  is  one  of  vital  question, 
importance  when  treatment  by  operation  comes  up  for  consideration.     Opera-  Operations  on  the 
tion  in  cases  of  gunshot  of  the  spine  is  only  undertaken  for  the  elevation  or  vertebrae  useless 
removal  of  depressed  bone,  or  for  the  removal  of  intra-  or  extra-dural  blood  l!^^^^',!!^;^!  ^'^^'^^'^ 
clot,  or  of  a  lodged  bullet ;  while  degeneration  of  the  cord,  once  produced,  is 
an  irreparable  condition.  _  If,  therefore,  the  surgeon  were  able  to  recognise 
with  certainty  the  cases  in  which  haemorrhage  or  depression  had  occurred — 
which  he  is  seldom  able  to  do— and  if  he  was  sure  that  by  operation  he  could 
remedy  these  conditions,  he  would  still  be  aware  that  the  probabilities  were 
strongly  in  favour  of  the  existence  of  such  damage  to  the  cord  from  concussion 
that  his  operation,  successful  so  far  as  the  blood  clot,  or  depressed  bone,  or  the 
lodged  bullet  was  concerned,  must  be  absolutely  useless  towards  any  per- 
manent good  ^to  the  patient.    That  the  few  laminectomies  done  in  South 
Africa  had  so  little  good  result  was  probably  due  to  the  presence  of  concussion 
changes,  on  which  the  operations  had  no  influence  whatever. 

Fig.  12  at  end  of  this  Section  is  a  reproduction  of  a  photograph  of  a 
spinal  cord,  now  in  the  B.A.M.  College  Museum,  in  which  decreneration  into 
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Laminectomy 
might  be  useful  if 
concussion  effects 
are  absent. 


Diagnosis. 

Signs  due  to 
slight  concussion 
may  soon  dis- 
appear. 


Signs  due  to 
severe  concussion. 


Injuries  high  up. 


Below  fourth 
cervical  vertebra 
and  in  upper 
dorsal  region. 

In  lower  dorsal 
and  lumbar 
regions. 


Vesical  calculi  in 
spine  cases. 


Other  lesions  of 
the  cord. 


Differential 
diagnosis  prac- 
tically impossible. 


"  custard- like "  material  had  taken  place  without  injury  to  the  vertebra  or 
haemorrhage  inside  or  outside  the  dura.  The  specimen  was  sent  home  by 
Colonel  LoLigheed. 

While,  therefore,  the  actual  bone  damage  produced  by  the  small-bore 
bullet  on  the  spinal  bones  may  be  less  than  that  resulting  from  the  larger 
projectiles,  the  effects  of  severe  concussion  of  the  cord  due  to  the  new  bullet 
at  a  high  rate  of  velocity  are  so  fatal  that  the  death-rates  in  spinal  cases  are 
not  found  to  be  as  much  reduced  as  might  have  been  expected.  In  the 
Spanish -American  War  they  gave  a  death-rate  of  75  per  cent,  higher  than 
that  of  gunshot  of  any  other  region  of  the  body,  and  in  the  Boer  War  they 
showed  a  death  rate  of  59*5  per  cent,  in  the  cases  noted. 

On  the  other  hand,  if  skiagraphs  show  fracture  of  the  vertebrae  or 
lodgment  of  a  bullet  in  the  spinal  bones,  and  the  symptoms  of  the  case  are 
those  which  usually  indicate  compression  of  the  cord,  either  from  depressed 
bone  or  haemorrhage,  or  by  the  bullet  itself,  the  inference  is  that  the  missile 
could  not  have  been  travelling  at  the  high  velocity  which  is  probably 
necessary  for  the  production  of  severe  concussion  symptoms,  and  that  there- 
fore this  kind  of  injury  being  absent,  operative  interference  for  the  removal 
of  the  condition  producing  the  compression  v^?ould  be  less  unlikely  to  be 
followed  by  success. 

But  the  diflBcLilties  in  forming  a  differential  diagnosis  as  to  the  conditions 
in  a  case  of  gunshot  of  the  spine,  in  which  symptoms  of  partial  or  complete 
section  of  the  cord  are  present,  are  for  the  most  part  practically  insuperable. 
Cases  in  which  the  signs  depend  on  slight  concussion  alone  commence  to 
improve  within  a  few  hours  or  days,  and  usually  run  a  favourable  course 
towards  complete  recovery,  but  in  the  early  stages  of  such  cases  it  is  impos- 
sible to  recognise  them  as  being  of  this  kind.  Cases  which  do  not  soon 
improve  may  be  instances  of  severe  concussion,  of  gross  lesion  of  the  cord 
by  the  bullet  or  by  fractured  bone,  or  of  medullary  or  extra-medullary 
haemorrhage  of  either  kind,  inside  or  outside  the  dura. 

The  symptoms  presented  by  cases  of  severe  concussion — cases  of  such 
severity  that  the  degeneration  of  the  cord,  already  so  frequently  mentioned, 
are  found  on  post  mortem — are  similar  to  those  of  complete  transverse  lesion. 
There  are,  of  course,  complete  paralysis  of  motion  and  sensation  in  the  parts 
supplied  by  the  section  of  the  cord  below  the  site  of  injury,  followed  by  the 
trophic  changes  with  which  surgeons  are  so  well  acquainted,  and  leading  to 
the  inevitable  end,  the  delay  in  the  occurrence  of  which  is  usually  only  the 
more  prolonged  as  the  injury  is  low  down.  Injuries  of  the  cord  at  or  above 
the  third  cervical  vertebra  are  almost  immediately  fatal,  in  consequence  of 
interference  with  the  phrenic  nerves  as  well  as  with  the  nerve-supply  of  the 
external  muscles  of  respiration.  Cases  of  similar  injury  to  the  cord  below  the 
fourth  cervical  vertebra  and  in  the  upper  dorsal  regions  are  equally  fatal,  but 
the  end  is  more  delayed,  and  is  usually  due  to  lung  complications  ;  whereas 
in  injuries  of  the  lower  dorsal  and  lumbar  regions  life  may  be  prolonged 
indefinitely,  and  death  is  almost  always  due  to  exhaustion  consequent  on 
septicaemia  from  trophic  bedsores,  cystitis,  and  diseases  of  the  urinary  organs, 
or  to  an  ascending  myelitis  which  eventually  reaches  regions  of  the  cord  the 
functions  of  which  are  necessary  for  the  continuance  of  life.  In  two  cases  of 
the  latter  class,  which  lived  for  over  a  year  after  the  receipt  of  their  wounds, 
additional  pain  and  difficulty  were  experienced  from  the  formation  of  small 
vesical  calculi  which  became  impacted  in  the  urethra,  causing  retention  of 
urine,  and  which  were  difficult  to  remove. 

Other  cases  of  gunshot  of  the  spine  are  seen  in  which,  although  neither 
complete  or  even  partial  transverse  section  of  the  cord,  nor  that  degree  of 
concussion  which  proves  equally  fatal,  has  occurred,  yet  symptoms  which 
indicate  these  very  grave  conditions  are  present,  and  sometimes,  for  a  time  at 
least,  in  as  marked  degrees.  These  may  be  cases  of  slight  concussion,  of 
intra-meduUary  haemorrhage,  of  pressure  on  the  cord  from  depressed  bone,  of 
haemorrhage  within  or  without  the  dura,  or  from  a  lodged  bullet. 

But  the  differential  diagnosis  between  these  various  conditions,  the  signs 
of  which  are  so  similar,  are  extremely  difficult,  if  not  quite  impossible.  Cases 
of  slight  concussion  can  only  be  recognised  as  such  when  and  because  the 
symptoms  accompanying  them  rapidly  begin  to  disappear.  When  the 
symptoms  persist,  they  may  depend  on  any,  or  on  a  combination,  of  the  other 
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conditions  ;  and  when  the  signs  of  transverse  lesion  are  complete,  the  vast 
majority  of  the  cases  prove  fatal  sooner  or  later,  as  the  situation  of  the  injury 
is  high  up  or  low  down  in  the  vertebral  column. 

Cases  in  which  there  are  such  lesions  of  the  cord  itself  as  may  be  Concussion  effects 
produced  by  depressed  bone,  hsemorrhage  of  any  of  the  three  kinds,  or  by 
lodgment  of  the  bullet,  must,  except  perhaps  in  the  latter  case,  be  complicated  gevere^Ssion. 
more  or  less  by  the  effects  of  concussion  ;  and,  indeed,  in  some  of  them  the 
latter  may  be  the  condition  of  gravest  import  in  consequence  of  the  degenera- 
tive changes  so  likely  to  occur.    When,  on  the  other  hand,  the  bullet  has  When  bullet 
lodged  in  the  spine,  the  inference  is  strong  that  it  was  travelling  at  too  low  a  uq^S^ '5"''^^''''°" 
rate  to  jiroduce  severe  concussion.    Cases  in  which  the  symptoms  depend  severe.' 
purely  on  haemorrhage  or  on  depression  of  bone  must  be  very  raie  ;  but  some 
were  met  with  where  fractures  of  the  neural  arches  had  occurred  without 
visible  degeneration  of  the  cord  being  found  on  post  mortem — that  is,  where 
concussion  effects  were  not  apparent. 

Intra-medullary  haemorrhage  is  usually  accompanied  by  signs  of  gross  Medullary 
lesion  of  the  cord,  but  while  the  motor  paralysis   may  be  complete  the  hpemorrhag-e. 
anaesthesia  may  not  be  so,  but  may  be  confined  to  certain  areas  below  the 
level  of  the  injury,  while  in  others  sensation  maybe  more  or  less  perfect; 
absence  of  pain  and  hypersesthesia  is  also  a  sign  of  hsemorrhage  within 
the  cord. 

Any  of  the  local  conditions  producing  pressure  are  usually  accompanied  Signs  of  pressuie. 
by  irritative  signs,  pain,  hypera?sthesia,  and  twitchings  and  contractions  of 
muscles  ;  and  in  cases  of  extra-medullary  haemorrhage  the  paralytic  symptoms, 
motor  and  sensory,  may  improve  for  a  time,  to  return  later  hi  consequence  of 
myelites  originated  by  the  pressure  and  injury  to  which  the  cord  has  been 
subjected.    Mr.  Makins  describes  a  case  (No.  96  in  his"  Experiences  in  South 
Africa")  in   which  he  believes  the  symptoms   were  due  to   pure  extra- 
medullary  haemorrhage  ;  the  bullet  traversed  the  lower  dorsal  region.    "On  A  case  of  extra- 
the  second  day  after  the  injury,  the  lower  extremities  became  drawn  up,  the  medullary 
knees  and  hips  assuming  a  flexed  position,  and  this  was  followed  shortly  by  hpemorrhag-e. 
the  advent  of  complete  motor  and  sensory  paraplegia,  accompanied  by  retention 
of  urine.    Two  days  later,  gradual  and  rapid  return  of  both  sensation  and 
motor  power  set  in,  and  in   14  days  no  trace  of  the  condition  remained." 
Cases  of  this  kind  were  very  rare,  and  they  are  distinguished  from  those  of 
slight  concussion  only  by  the  later  onset  of  the  paraplegic  signs. 

While  this  report  might  rightly  be  taken  as  dealing  only  with  the  actual  Lesions  of  the 
experiences  of  the  Boer  War  as  found  noted  in  the  records  of  the  various  cord, 
injuries  seen  in  the  campaign,  yet,  although  the  records  of  spinal  injuries  do 
not  furnish  instances  in  which  all  the  classical  signs  and  symptoms  of  lesions 
of  the  cord  are  detailed,  it  may  be  well  to  refer  to  them  briefly  and  in  general 
terms. 

In  cases  which  are,  or  from  any  local  condition  amount  to,  instances  of 

complete  transverse  lesion,  the  marked  symptoms  immediately  noticed  are  f  „ 

1,1  />ii  i"ii         Siif>i'*'*  m     oigns  or  gross 

always  those  of  absolute  paraplegia  below  the  level  of  the  mjury,  usually  iesioasofthe 

accompanied  by  those  of  shock  in  a  marked  degree,  and  frequently  by  a  zone  cord. 

of  hyperassthesia  at  the  upper  limit  of  the  anaesthetic  area.  Of  complete 

The  deep  reflexes  are  totally  and  permanently  lost,  while  the  superficial  transverse  lesion, 
ones,  though  absent  at  first,  may  reappear,  or  some  of  them  may  do  so. 
Trophic    changes  soon  make   their  appearance,  aflecting  the  skin  and  its 
appendages  and  the  deep  organs,  more  especially  the  bladder  and  kidneys. 

Intra-medullary  haemorrhage  seldom  occurs  in  large  quantity,  but  even  a 
little  of  it  is  sufficient  to  produce  irreparable  damage  to  the  cord,  and  usually 
to  initiate  those  secondary  changes  in  the  cord  which,  sooner  or  later,  must 
biing  the  case  to  a  fatal  termination.  The  signs  v/hich  distinguish  it  from  Of  intra-medullary 
other  kinds  of  injury  to  the  cord  are  (c()  that  the  paraplegia  may  not  be  com-  h«?morrhage. 
plete,  more  especially  as  regards  the  loss  of  sensation,  which  is  patchy  and 
irregularly  distributed  over  the  skin  surface  below  the  level  of  the  extrava- 
sation, and  (6)  the  absence  of  pain  and  signs  of  spinal  irritation. 

Compression   of    the    cord,    whether   it    be    due    to  extra,  or  intra-  Of  compression, 
dural  haemorrhage,  depression  of  the  bony  wall  of  the  vertebral  canal,  or 
to   the   lodgment    of  a  bullet  within  the   canal,    is    indicated   by  pain 
and    hypersesthesia,   but    more   particularly  by  signs  of  spinal  irritation, 
such    as  cramps,  flexions  of    the   hmbs,  twitchings    and  contractions  of 
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Signs  vary  in  the 
different  regions. 


Early  bladder 
symptoms. 


In  mid- dorsal 
regions. 


In  upper  dorsal 
and  cervico-dorsal 
reg-ions. 


Temperature  in 
spinal  cases. 


Trophic  changes. 


muscles,  &c.,  and  in  some  cases  the  paraplegia,  both  as  regards  motion  and 
sensation,  may  be  incomplete  and  patchy.  In  these  cases,  granting  the 
absence  of  the  effects  of  severe  concussion,  more  or  less  improvement  may 
take  place,  which  may  either  be  permanent  or  only  temporary,  deterioration 
frequently  occurring  in  consequence  of  secondary  myelitis. 

The  symptoms  of  total  'transverse  lesion  of  the  cord,  of  course,  vary  in 
accordance  with  the  region  in  which  it  is  situated  ;  when  in  the  lower  lumbar 
segment,  where  the  cauda  equina  only  is  implicated,  the  paraplegia  is  only 
partial,  both  as  regards  motion  and  sensation  in  consequence  of  the  possible 
escape  from  injury  of  some  nerves  in  the  leash.  Most  of  the  muscles  of  the 
leg  and  gluteal  region  are  paralysed,  and  sensation  is  lost  over  the  distri- 
bution area  of  the  sacral  plexus,  The  bladder  symptoms  are,  at  first, 
retention  of  urine,  followed  by  incontinence  from  distension  and  overflow. 
When  the  injury  is  in  the  dorso-lumbar  segment,  there  is  complete  loss  of 
motion  and  sensation  in  all  parts  below  the  lesion  ;  with  paralysis  of  the 
sphincters,  incontinence  of  urine  and  fgeces,  and  the  bladder  slowly  diminishes 
in  size  while  its  walls  become  thickened. 

Mid-dorsal  lesions  show  the  same  paraplegic  signs,  but  have  added  to 
them  paralysis  of  the  abdominal  muscles,  permitting  distension  of  the  intestines 
with  gas,  and  producing  distressing  symptoms  from  mechanical  interference 
with  the  action  of  the  heart  and  lungs.  There  is  incontinence  from  dis- 
tention and  overflow  of  the  bladder,  and  usually  a  zone  of  hypersesthesia  at 
the  upper  limit  of  the  anaesthetic  area.  Sometimes  reflex  acts  of  micturition 
occur,  but  they  are  performed  unconsciously. 

With  the  injury  in  the  upper  dorsal  region  there  is  paralysis  of  the 
intercostals,  and  when  in  the  cervico-dorsal,  paralysis  of  the  accessory  muscles 
of  respiration  as  well,  so  that  respiration  is  entirely  diaphragmatic  ;  the  arms 
are  affected,  and  vomiting  and  more  or  less  of  a  condition  of  priapism  are 
common  signs.  The  temperature  in  the  parts  below  the  lesion  usually  runs 
high  at  first  ;  later  it  becomes  subnormal.  In  cases  of  cervical  injury  the 
temperature  occasionally  runs  to  extreme  degrees  (110°  F.,  or  more)  ;  some- 
times it  is  subnormal,  but  even  if  high  at  first  it  soon  goes  down. 

The  observations,  so  far  available,  made  of  the  temperature  of  spinal 
cases  in  South  Africa  were  by  no  means  as  full  as  could  have  been  desired ; 
in  many  cases  no  reference  to  it  has  been  made.  In  one  cervical'  case  it  was 
95°  F.  on  the  second  day.  In  eight  dorsal  and  lumbar  cases  the  temperature 
was  from  100°  F.  to  103*8°  F.  at  periods  ranging  from  the  day  of  receipt  of 
the  wound  to  the  fifth  day  after  it.  The  cervical  case  above  mentioned  was 
the  only  one  in  which  a  subnormal  temperature  was  noted.  The  temperatures 
in  spinal  cases  are  only  of  special  interest  during  the  early  days  of  their 
treatment;  later  they  become  raised,  not  in  consequence  of  cord  lesion,  but 
from  absorption  from  acute  bed-sores. 

Trophic  changes  always  take  place  in  the  paralysed  parts,  a?id  in  gunshot 
eases  those  in  the  skin  often  appesiv  with  extreme  rapidity,  acute  bed-sores 
beginning  to  develop  in  two  or  three  days.  They  need  not  be  referred  to  in 
detail,  but  acute  bedsores  occur  quite  irrespective  of  pressure,  and  no  care  in 
keeping  the  skin  dry  and  clean,  and  to  avoid  pressure,  will  prevent  their 
formation.  They  are  the  principal  cause  of  death  in  cases  of  injury  in  the 
lower  regions  of  the  cord,  either  from  the  exhaustion  and  septicaemia  resulting 
from  them,  or  from  direct  infection  of  the  meninges  when  they  extend  to  the 
spinal  bones  in  the  lumbar  and  sacral  regions. 

Trophic  changes  in  the  bladder  and  urinary  organs  are  also  a  frequent 
cause  of  death  in  these  cases ;  ulcers  form  in  the  bladder,  cystitis  develops, 
and  the  kidneys  fail  to  act  effectively.  The  onset  of  cystitis,  a  most 
distressing  condition,  and  one  which  contributes  materially  towards  the  fatal 
termination,  is  very  variable  as  regards  time,  sometimes  appearing  early  and 
sometimes  as  late  as  six  weeks  or  more  after  the  wound.  No  doubt  it  may, 
and  often  does,  originate  from  the  use  of  "  surgically  unclean "  catheters, 
especially  when  it  begins  early  ;  but,  as  a  rule,  no  amount  of  care  as  regards 
cleanliness  of  instruments  will  prevent  its  development  later  in  the  course  of 
the  case  when  "  residual  urine  "  can  hardly  be  avoided,  and  when  ulceration 
results  from  trophic  degeneration  of  the  walls  of  the  bladder  and  urinary  tract. 

The  following  more  or  less  detailed  notes  are  those  at  present  available 
of  spinal  cases  in  the  Boer  War 
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Gunshot  Injuries  of  the  Spine. 

Case  1. — Captain  G.  L.  P.,  wounded  27th  February,  1900,    Entrance  Upper  cervical 
at  ant.  border  right  sterno-mastoid,  just  behind  angle  of  jaw ;  exit  in  mid-  QoQ^gyggjQjj 
line  of  nape  of  neck  between  third  and  fourth  cervical  spine — both  normal  cord  No  opera- 
Mauser,                                                                                                                tion — Kecovered. 

Paralysis  of  right  extremities  without  anaesthesia,  and  paresis  of  left 
arm,  and  to  less  extent  of  leg,  also  without  anaesthesia ;  right  intercostals 
paralysed  ;  loss  of  control  over  sphincters. 

Symptoms  steadily  improved  in  follov/ing  order  :  Bladder  and  rectum ; 
left  arm  and  leg  ;  right  arm  and  leg.  On  13th  day  recovery  of  power  was 
verv  marked  ;  still  some  paresis  right  intercostals. 

A  year  later  Medical  Board  reported  :  "  He  has  recovered  to  a  consider- 
able extent  the  use  of  the  right  leg,  but  it  still  drags  in  walking,  and  is  liable 
to  spasms  when  he  is  tired.  He  has  little  or  no  use  of  the  right  arm.  It  will 
be  at  least  a  year  before  he  can  be  expected  to  recover  the  use  of  his  limbs, 
if  he  ever  does  so." — (Civil  Surgeon  L.  G.  Irvine.) 

Case  2. — Private  A.  K.,  wounded  1  4th  December,  1899,  at  500  yards  Lower  cervical 
range  ;  admitted  30  hours  later.  region. 

Entrance  over  left  malar  bone   on  zygomatic  process ;   exit  close  to  o^er^^o'n-^''^^ 
angle  of  right  scapula.    Paralysis  of  motion  and  sensation  both  arms  and  Recovered, 
left  leg ;  incontinence  of  urine  and  ffeees  ;  tenderness  over  seventh  cervical 
spine. 

Bladder  and  rectum  recovered  first  ;  then  left  leg — sensation  before 
motion ;  next  right  arm  and  finally  left  arm  had  not  completely  recovered 
when  invalided  69  days  later. — (Civil  Surgeon  B.  Wood.) 


The  final  report  as  to  this  man's  condition,  dated  31st  December,  1903, 
is  as  follows  :  "  At  present  he  sufifers  from  partial  paralj^sis  of  the  left  upper 
extremity,  with  slight  contraction  of  the  fingers  and  forearm.  He  cannot 
raise  his  left  arm,  and  the  grasp  of  his  left  hand  is  very  feeble. 

"  He  did  '  light  work  '  for  a  year  since  his  discharge,  but  had  to  discon- 
tinue it,  and  has  been  out  of  work  for  seven  months," — (D.  Lennox,  M.D,, 
Surgeon  Major,) 

Case  3. — Private  E.,  wounded  20tb  June,  1901,  at  nine  yards  range  ;  Lower  cervical 
admitted  14  General  Hospital  same  day.    Entrance  over  upper  part  of  right  region, 
scapula  ;   exit  in  left  side  of  neck  1  inch  below  angle  of  jaw — both  small.  Laceration  of 
Quite  conscious  ;  complete  paralysis  of  both  arms  and  legs  ;  breathing  entirely  tion Zpled^^^^^' 
diaphragmatic  ;  sensation  over  upper  part  chest  and  back  ;  temperature  sub- 
normal ;  urine  had  to  be  drawn  oft'.    Two  days  later  much  oozing  cerebro- 
spinal fluid  from  neck  wound  ;  very  marked  dyspnoea  and  cyanosis ;  died  at 
3.30  p.m. 

Post   mortem. — Bullet    passed  through   spinal   column   between  fifth 
and   sixth  cervical,  destroying    1  inch    of  cord. — (Major    E,  Eckersley 
RA.M.C.) 

Case  4. — Private  K,  shot  accidentally  by  -450  revolver  at  range  of  a  Lower  cervical 
few  feet.    Entrance  1^  inches  to  right  of  seventh  cervical  spine  ;  exit  1  inch  region, 
above  left  sterno-clav,  joint;  temperature,  103-4°  F.,  on  fifth  day.    Complete  T-a«?ration  of 
paraplegia,  motor  and  sensory  ;  sensation  in  arms,  but  motor  power  impaired  ;  tSn— Died°^^^^" 
respiration  entirely  diaphragmatic  ;  loss  of  knee  reflex  ;  priapism  and  retention 
of  urine;  speech  thick.    Cystitis  developed  ;  died  35th  day. 

Post  mortem. — Bullet  entered  through  riglit  lamina  first  dorsal,  and 
emerged  between  pedicles  of  sixth  and  seventh  cervical  ;  cord  almost  com- 
pletely-divided ;  "custard"  substance  occupied  1  inch.— (Maior  Lougheed 
R,A.M.C.) 

•■■.--"Case  5.— Private  H.,  wounded  1st  April,  1902;  admitted  20  General  Lower  cervical 
Hospital.    Complete  paralysis  below  level  of  sixth  cervical  vertebra.    Drowsy,  i'eS'ic>"- 
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Laceration — No 
operation — Died. 


but  answered  on  being  roused  ;  temperature,  95° ;  pulse,  48  ;  respirations, 
12  pel"  minute — laboured  and  diaphragmatic.    Died  two  days  later. 

Post  mortem. — -Bullet  passed  through  sixth  cervical  laminae  and  cord, 
completely  disorganising  latter ;  no  effused  blood  within  meninges. — (Major 
Whaite,  R.A.M.C.) 


Upper  dorsal 
region. 

Concussion  of 
cord — No  opera- 
tion— Died. 


Case  6. — Private  T.,  wounded  28th  November,  1899,  at  800  yards  range, 
whilst  lying  prone ;  admitted  2  General  Hospital  five  days  later.  Entrance 
in  centre  left  axilla  ;  exit  over  spine  right  scapula — ^both  small  and  circular. 
Paraplegia ;  no  zone  of  hypersesthesia  ;  troublesome  cough,  with  haemoptysis 
at  first.  Temperature  102°  F.  on  fifth  day.  Cystitis  developed,  with  bed- 
sores, fever,  rigors,  and  profuse  sweats.    Died  48  days  after  injury. 

Post  mortem.- — ■"  Custard  "  condition  of  cord  for  1^  inches  opposite  fourth 
dorsal  vertebra  ;  membranes  adherent  ;  "  slight  clot  in  spots " ;  "  bullet 
entered  and  passed  out  between  pedicles ;  no  bone  was  found  fractured  or 
depressed." — (Majoi-  Lougheed,  E.A.M.C.) 


Three  cases  of 
concussion  of 
cord — No  opera- 
tion— Died. 


thi 


IS  one. 


Cases  7,  8,  and  9. — Major  Lougheed  had  three  other  cases  similar  to 

All  had  paralysis,  and  died. 
Post  mortem  showed  in  none  of  them  any  depressed  bone  or  haemorrhage 
pressing  on  cord.  The  disintegration  of  cord  at  seat  of  injury  was  considerable 
in  all,  and  in  all  the  "  custard"  condition  was  found.  He  adds  : — "  It  would 
seem  that  a  Mauser  bullet  passing  through  the  spinal  canal  is  quite  sufiicient 
to  disintegrate  the  cord,  without  es^en  lacerating  it,  and  thus  to  completely 
interfere  with  its  conducting  powers.  Operative  measures  are  useless  in  such 
cases." 


Concussion  or 
compression  (?) — 
No  operation — 
Eecovered. 


Case  10. — Lieutenant  P.,  wounded  6th  November,  1900  ;  admitted 
Kroonstad  eight  days  later.  Entrance  (Mauser)  1|-  inches  above  outer  end 
of  middle  third  of  right  clavicle  ;  exit  over  left  scapula  1  inch  from  its  lower 
angle — both  healed.  Legs  paralysed,  though  not  completely  ;  no  loss  of 
sensation;  severe  "girdle"  pains;  slight  loss  of  power  over  rectum,  but 
bladder  acts  normally ;  left  arm  partially  paralysed.  After  a  year  he 
recovered  complete  power  in  his  lower  limbs.  He  is  now  (8th  March,  1904) 
serving,  but  is  still  troubled  with  obstinate  constipation ;  also  his  left  hand 
is  weak,  ankle  clonus  is  present  on  both  sides,  and  the  patella  reflexes  are 
exaggerated.— (Major  S.  F.  Freyeu,  KA.M.C.) 


Upper  dorsal 
region. 

Slight  concussion 
of  cord— No 
operation — 
Recovered. 


Case  11.— Private  W.  P.,  wounded  13th  April,  1901,  and  carried  with 
column  for  a  fortnight  till  admitted  12  General  Hospital.  Entrance  |-  inch  to 
right  of  second  dorsal  spine  ;  exit  2  inches  above  centre  of  clavicle,  same  side — 
both  small  and  circular.  Complete  paralysis  both  legs,  motor  and  sensory  ;  loss 
of  knee  reflexes  ;  anaesthesia  from  1  inch  below  nipple  line  ;  aphonia — could  only 
whisper  ;  perfect  control  over  sphincters.  Slight  motion  in  left  leg  17th  day, 
and  sensation  20th.  All  symptoms  gradually  cleared  up  ;  invalided.  In 
August  wrote,  "  Quite  well,  and  returned  to  duty  from  Netley." — (Major 
Lougheed,  R.A.M.C.) 


Lower  dorsal  Case  12. — Private  H.,   wounded   15th  December,   1900.  Entrance, 

region.  ^  Mauser,  left  shoulder  ;  no  exit.  Complete  paraplegia,  with  anaesthesia  below 
cord^No^pera-    umbilicus;  temperature  100°  F.  on  second  day;  zone  of  hyperaesthesia  from 

tion  Died.  umbilicus  to  costal  arch  ;  paralysis  of  sphincters.    Cystitis  developed  ;  died 

29th  day. 

Post  mortem. — Bullet  entered  spinal  canal  between  bodies  9  th  and  10th 
dorsal  vertebrae,  and  then  passed  between  body  of  latter  vertebra,  damaging 
its  right  upper  surface  and  post,  common  ligament,  leaving  htemorrhagic  track. 
Post,  common  ligament  not  lacerated  ;  small  patch  of  ecchymosis  on  dura  at 
point  opposite  bone  injury ;  here  also  on  pia  there  was  slighter  ecchymosis— 
just  apparent.  Cord  somewhat  softened  for  ^  inch,  but  no  naked-eye 
myelitis  ;  no  loss  of  substance  in  cord  or  membranes. — (Civil  Surgeon 
L.  G.  Irvine.) 
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Case  13.— Private  W.  H.,  wounded  8th  April,  1902,  by  Lee-Metford  at  Lou-er  dorsal 


exit 


off  and  could  not  stand 
Entrance  3^  inches  from 
5  inches  fi^om  mid-spine  in 


both  feet  and  calves  ;  this,  most 


30  yards  range.    Horse  killed  under  him — •  fell 
fidmitted  12  General  Hospital  five  days  later. 
12th  dorsal  spine  in  11th  left  interspace 
1 0th  right  interspace. 

Immediately  wounded  severe  pain  in 
intense  over  dorsal  surfaces  and  external  malleoli,  lasted  three  weeks;  no 
motor  paralysis  ;  knee  jerks  normal ;  no  difficulty  in  micturition,  some  tender- 
ness on  pressure  over  12th  dorsal  spine — no  fracture  detected,  nor  ecchymosis. 
Could  walk  three  weeks  after  injury;  knee  jerks  much  exaggerated;  soon 
returned  to  duty. — (Major  LiOUGHEED,  KA.M.C.) 


region. 
Concussion — No 
operation — 
Kecovered. 


Case  14. — Private  M.  F.,  knocked  over  by  bursting  shell;  no 
external  marks  of  injury.  Both  legs  completely  paralysed  from  hips. 
Transferred  to  4  Stationary  Hospital.  No  further  record. — (Major  Hevvston, 
R.A.M.C.) 

Case  15. — Imperial  Guide,  wounded  13th  March,  1902  ;  admitted 
14  General  Hospital  six  days  later.  Entrance  between  eighth  and  ninth 
ribs  right  ant.  axillary  line  ;  exit  1  inch  to  left  of  second  lumbar  spine  proc. 
Mauser,  healed. 

Paralysis  right  leg ;  pain  in  both  feet ;  retention  of  urine  ;  blood  clots 
drawn  off.    Recovered. — (Major  E.  Eckersley,  RA.M.C.) 


Concussion- 
operation — 
Trauslened. 


-No 


Lower  dorsal 
region. 

Concussion  of  ' 
cord — No  opera- 
tion— Recovery. 


Case  16. — Private  J.  F.,  wounded  11th  December,  1900  ;  admitted 
seven  days  later.    Had  two  Mauser  wounds  thus  : — 

No.     1.    On   right   side.     Entrance    2    inches  from   spine,    between  Lower  dorsal  and 

11th  and  12th  ribs;  exit  mid-axillary  line  between  seventh  and  eighth  ribs,  'ower  lumbar 

No.  2.  Entrance  just  to  right  of  fourth  lumbar  vertebra,' exit  just  above  crest  Co"ucussion  (?)  

of  ilium  2  inches  from  ant.  sup.  spine.     Paralysis  right  lower  extremity;  No  operation— 

rasematuria,    retention   of  urine   and   obstinate    constipation.     Developed  Died, 
acute  cystitis ;  died  33rd  day.     There  was  slight  return  of  movement  in 
extremity  during  last  fortnight.    No  post  ynortem  recorded.— (Civil  Surgeon 
E.  Hensman.) 

Case  17.— Trooper  F.  M.  J.,  wounded  13th  May,  1900,  at  500  yards  Lower  dorsal 

range.    Entrance  (Mauser)  in  sixth  interspace  right  mid-axillary  line ;  exit  region. 

2  inches  to  left  of /our th  lumbar  spine.                                             _  No'operat^T-- 

Paralysis  of  right  lower  extremity ;  slight  weakness  of  left,  wasting  of  Recuvered. 

muscles,  severe  pain  and  loss  of  knee  jerk  right  side  ;  no  loss  of  sensation  ;  (Paralysis 

sphincters  normal ;   haemoptysis  and  heemothorax.      Pain  had  ceased,  and  i'"Pi'<^^'inS"-) 
slight  power  of  motion  had  returned  in  right  leg  three  months  later. — (Civil 
Surgeon  J.  C.  Hibbert.) 

Case  18. — Private  T.   C,  wounded  27th  June,   1900,  at  350  yards  Lower  dorsal  or 
range.    Entrance  midway  through  upper  arm,  then  through  fifth  intercostal  '""^bar  region, 
space  mid-axillary  line  ;  no  exit ;  was  extracted  from  under  skin  between  \o"operr^^ 
fourtli  and  fifth  lumbar  vertebrae  close  to  left  of  spinous  processes.  Recovery. 

Was  in  crouching  position  when  wounded.  Complete  paraplegia  ;  "  no 
sensory  phenomena."  Next  day  some  return  of  power,  which  has  gradually 
increased ;  able  to  flex  and  extend  left  leg,  to  rotate  both  legs  inwards  and 
outwards  and  to  flex  and  extend  toes;  temperature  rises  1-2  degrees  every 
evening  ;  invalided  and  sent  home.  He  was  discharged  the  Service  four 
months  later,  having  improved  considerably,  but  being  quite  "  unfit,"  from 
paresis  of  both  legs. — (Civil  Surgeon  Davidson.) 

Case  19. — Private  A.  B.,  wounded  18th  February,  1900,  at  500  yards  Lower  dorsal 
rano-e  ;  admitted  23  days  later.    Entrance  (Mauser)  2^  inches  to  left  of  spine  region-  . 
on  level  with  iliac  crest ;  no  exit;  bullet  removed  from  right  thigh  2^  inches  opemion-!^^  ' 

(S^'SS)  H  Recovered. 
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below  great  trochanter.  Incontinence  of  urine  and  fseces,  cystitis.  Regained 
full  control  over  bladder  and  rectum  by  47th  day. — (Civil  Surgeon  J.  H: 
Pegg.) 


Upper  doi'sal 
region. 

(?)  Laceration  of 
cord — No  opera- 
tion— Recovered 
(with  paralysis). 


Case  20.— Private  F.  P.,  wounded  28th  November,  1899,  at  long  range; 
admitted  2  General  Hospital  a  few  days  later.  Entrance  1|-  inches  to  left 
fourth  dorsal  spine;  exit  over  centre  right  clavicle  inches  diameter; 
clavicle  fractured. 

Much  pain  back  of  neck  and  head  ;  sensation  lost  up  to  level  of  seventh 
rib  in  front  and  eighth  behind ;  complete  paralysis  lower  limbs ;  upper 
intercostals  acting,  but  breathing  mostly  diaphragmatic  ;  cremasteric  reflex 
present ;  patellar  and  plantar  absent  ;  no  zone  of  hypereesthesia.  Urine 
drawn  off;  bowels  not  acting  ;  temperature  101°  at  night ;  frequent  vomiting. 
A  month  after  20  ozs.  serum  aspirated  from  left  pleura.  No  improvement  in 
paralysis.  Invalided.  Eventually  he  was  sent  home  from  Netley,  at  his  own 
urgent  request,  eight  months  after  receipt  of  wound.  No  improvement  had 
taken  place  ;  had  complete  paraplegia,  incontinence  of  urine  and  bedsores  over 
sacrum. — (Major  Lougheed,  R.A.M.C.) 


Mid-dorsal  Case  21.— Private  McN.,  wounded  28th  November,  1899,  at  long  range  ; 

Lacei-atiou  of  admitted  2  General  Hospital  four  days  later.  Entrance  over  right  seventh 
cord— Opera-  ^  inches  behind  post,  axillary  line  ;  exit  small,  just  below  centre  of  spine 

tion — Died.  left  scapula.    Paralysis.    Next  day  laminectomy  over  first  to  third  dorsal 

spines ;  no  damage  to  laminae  or  pedicles  found.     No  improvement ;  died 

seven  weeks  later. 

Post  mortem. — Cord  partly  divided,  and  in  "  custard "  condition  for 
nearly  1  inch,  opposite  third  dorsal  vertebra  ;  membranes  adherent  to  cord  at 
site  ;  back  and  sides  of  vertebra  tunnelled  and  grooved. — (Civil  Surgeon 
Hanwell.) 


Mid-dorsal  Case  22. — Sergeant  C,  wounded  26th  October,  1900,  at  50  yards  range  ; 

La^eraiinii  cf  admitted  12  General  Hospital  same  day.  Entrance  small  and  circular  1  inch 
 Qpei-a-        to  right  of  mid-sternum,  in  first  intercostal  space  ;  exit  also  small,  \  inch  to 

tion — Died.  right  of  fifth  dorsal  spine.    Severe  haemoptysis  lasting  three  days  ;  complete 

paralysis  up  to  level  of  nipples  ;  breathing  diaphragmatic ;  retention  of  urine 
and  loss  of  control  over  rectum  ;  right  hsemothorax.  Bedsores  and  cystitis 
followed.  Laminectomy  15th  day;  perforation  found  in  fifth  lamina,  and 
hole  in  dura  beneath,  from  which  softened  cord  exuded  ;  dura  adherent  to 
cord ;  no  pus  or  blood.  Two  days  later  coughed  up  half  pint  of  pus 
and  died. 

Fost  mortem. — Wound  through  right  lung,  with  small  cavity ;  pus  in 
bronchus.  Side  of  body  fifth  dorsal  vertebra  tunnelled  ;  "  custard"  condition 
of  cord  for  1  inch  ;  membranes  adherent  ;  "  little  haemorrhage  "  at  site. — ■ 
(Major  Lougheed,  R.A.M.C.) 


Case  23. — Private  McE.,  wounded  1st  January,  1902,  at  500  yards 
range ;  admitted  12  General  Hospital  same  day.  Entrance  in  post.  inf. 
triangle  left,  neck,  2  inches  above  centre  of  clavicle  ;  exit  near  inf.  angle  right 
operation— Died,  scapula,  over  sixth  rib  and  5  inches  from  mid-spine.  Motor  and  sensory 
paralysis  both  sides,  up  to  second  rib  ;  lost  knee  jerks  ;  no  priapism  ;  loss  of 
control  over  rectum ;  retention  of  urine  ;  bedsores  and  cystitis  followed. 
Died  17th  day. 

Post  mortem. — Bullet  tunnelled  left  pedicle  second  dorsal  vertebra, 
fractured  lamina  third,  and  crossed  canal,  emerging  imder  third  right  lamina 
and  fracturing  fourth,  as  well  as  transverse  process  and  four  ribs.  [See 
Figs.  13  and  14.)  Haemorrhage  in  substance  of  cord  opposite  second  and 
third  dorsal  vertebrae,  1  inch  long  ;  membranes  adherent ;  some  "  custard " 
substance. — (Major  Lougheed,  E.A.M.C.) 


Upper  dorsal 
region. 
Laceration  of 
cord — No 


(?)  Lower  .dorsal ;  Casb  24. — Private  W.,  admitted  4  Stationary  Hospital  2 Gtll- February, 

region.  1900.    Entrance  2  inches  below  and  1  inch  outside  right  nipple  ;  exit  left  side 

Laceration  (?)  of 
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second  lumbar  vertebra.     Paraplegia.     Improvement  for  first  week,  after  cord— No 
which  he  became  gradually  worse,  and  died  13th  day.     No  ^30si  mortem  operatiou— Died, 
recorded. — (Civil  Surgeon  Hall.) 

Case  25. — Boer  prisoner  K.,  admitted  17  General  Hospital,  April,  1901,  Mid-dorsal 
for  shrapnel  wound.    Entrance  right  scapida  ;  bullet  extracted  at  left  sixth  region, 
intercostal  space,  mid-axillary  line.     Complete  paraplegia  ;  much  dyspnoea  ^q^^j^^q" 
and  cyanosis  ;  overflow  of  urine — 'd^  pints  drawn  off.    Temperature,  103°  F.  operation— Died, 
on  third  day.    Died  day  following. 

Post  mortem. — Comminuted  fracture  vertebral  column  in  mid-dorsal 
region ;  hsemothorax  and  left  pneumonia. — (Lieutenant  J.  W.  Leake, 
RA.M.C.) 

Case   26. — Trooper  C,  7th  N.Z.M.H.,  wounded  1st  January,  19  02 ;  Mid-dnrsal 
admitted  18  General  Hospital  nine  days  later.   Entrance,  1|-  inches  below  region, 
and  3|-  inches  outside  right   nipple  ;    exit,  2  inches   inside  angle  of  left  cord— S^oTera- 

scapula.    Complete  motor  and  sensory  paralysis  below  umbilicus — sphincters   Recovered 

involved.     "  Temperature   at  times  ran  high."    Bedsores    formed  ;    urine  (with  paralysis), 
septic.     Transferred  to  14   General   Hospital    four  months  later  in  good 
general    health  ;    sores    healed,   but    still    paraplegic. — (Major  Mallins, 
E.A.M.C.) 

Case  27. — Trooper  W.,  admitted  17  General  Hospital  2nd  September,  Mid-dorsal 
1901,  with  gunshot  wound  spine  in  mid-dorsal  region.    Complete  paralysis  region, 
below  injury,  including  bladder  and  bowel.  cwd— Opera^^ 

Laminectomy  eighth  day  ;   found  complete  transverse  section  of  cord  tion  Died. 

between  sixth  and  seventh  dorsal  vei'tebrse.  Wound  healed  ;  bedsores  and 
cystitis  developed.  Report  states  bladder  and  rectum  regained  normal  power, 
and  some  sensation  returned  as  case  progressed  towards  inevitable  end.  .No 
post  mortem  recorded. — (Captain  E,.  Hunter,  R.A.M.C.) 


Case  28.— Private  M.  McK.,  wounded  9th  October,   1901  ;  admitted  Lower  dorsal 
Aliwal  North  same  day.    Entrance  oval,  1  inch  below  inf.  angle  right  scapula  ;  region, 
no  exit.    Innnecliately  on  receipt  of  wound  felt  pain  in  arms,  and  could  not  ^ecoveredM-with 
move  legs  ;  paralysis,  motor  and  sensory,  below  ninth  ribs  ;  reflexes  abolished  ;  paralysis).  ' 
zone  of  hypersesthesia  ;  emphysema  from  nape  of  neck  to  right  iliac  crest  ; 
tympanitis;  priapism;  paralysis  of  sphincters  ;  temperature,  100°  ;  pulse,  100  ; 
respiration,  28  on  day  of  wound ;  upper  chest  moving  in  respiration. 

Progress  bad  ;   left  by  hospital  train  for  Base  a  fortnight  later.  No 
further  record. — (Major  Elderton,  R.A.M.C.) 

Case  29. — Private  J.,  wounded  28th  November,  1899..  by  Mauser  at  Lower  dorsal 
800  yards  range  ;  admitted  2  General  Hospital  five  days  later.    Entrance,  region, 
seventh  right  intercostal  space,  4^  inches  from  spinous  process  ;   no  exit.  gQ|!d '^'^No'o^^ ri 
"Usual  symptoms  of  complete  lesion  of  cord  about  level  of  12th  dorsal";  tion— Died"^"*^'"'*" 
bedsores  very  deep  ;  died  in  about  a  month.  Bullet  lodged. 

Post  mortem. — Bullet  entered  spinal  column  from  right  side,  between  last 
dorsal  and  first  lumbar  vertebra,  and  was  found  embedded  in  the  cord 
substance,  with  its  nose  projecting  at  post,  surface  of  dura  ;  cord  in  "  custard" 
condition. — (Major  Lougheed,  R.A.M.C.) 

Case  30. — Private  T.,  wounded  27th  February,  1900,  by  Mauser  at  Lower  dorsal 
300  yards  range  ;  admitted  2  General  Hospital.    Entrance,  \  inch  to  right  of  region, 
dorsal  spine  ;  no  exit.     "  Usual  paralytic  symptoms  of  cord  lesion  about  cord— nTo"  era- 
eighth  dorsal  vertebra.'"'    Died  81  days  later.  tion  Died"^ 

Post  mortem. — Bullet  found  lying  in  centre  of  cord,  with  its  nose  buried  Bullet  lodged, 
in  back  of  eighth  dorsal  vertebra  {vide  Fig.  15);  cord  in  "  custard  "  condition 
for  11  inches  at  site  ;  no  bone  injury  detected  from  outside  canal. — (Major 
Lougheed,  R.A.M.C.) 

(6786)  H  2 
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I^ower  dorsal 
region. 

Laceration  (?) — 
ISo  operation  — 
Eecovered  (with 
paralysis^ 


Case  31. — Trooper  F.  F.,  wounded  at  600  yards  range  ;  admitted  24th 
December,  1899.  Entrance  (Mauser)  in  upper  maxilla,  ^  inch  from  inner 
canthus,  just  below  left  eyeUd  ;  exit,  3  inches  to  right  of  spine,  at  junction  of 
dorsal  and  lumbar  vertebrge.  Complete  paralysis  from  sixth  rib  downwards  ; 
subsequent  cystitis  and  bedsores.  Slowly  getting  worse  when  invalided  to 
England  52nd  day.  Was  discharged  the  Service  six  months  later,  no  improve- 
ment having  taken  place. — (Civil  Surgeon  E.  Ker.) 


Mid-dorsal 
region. 

Laceration  (?)- 
No  operation- 
Died. 


Case  32. — Trooper  T.,  wounded  27th  November,  1899  ;  admitted 
2  General  Hospital  six  days  later.  Entrance  (Mauser),  left  axilla  ;  exit,  over 
spine  right  scapula.  Paralysis  and  loss  of  sensation  from  level  of  seventh  rib 
downwards;  constipation,  retention  of  urine,  and  rapidly-spreading  bedsores  ; 
cystitis  ;  Avasting  of  muscles  of  lower  liuibs  ;  died  72nd  day.  No  post  mortem 
recorded. —(Civil  Surgeon  E.  Hensman.) 


Lower  dorsal  Case  33. — Private  McN.,  wounded  1st  December,  1899,  at  800  yards 

region.  _  range  ;  admitted  five  days  later.    Entrance  (Mauser)  in  centre  of  spine  left 

Concussion  oi  ^   i  -j.    ^        i      V-    •  i  j.  i 

scapula  ;  exit  at  angle  oi  right  scapula. 

Laminectomy  Pai'alysis  below  level  of  ensiform  cartilage  ;   total  loss  of  reflexes — ■ 

(not  completed) —  retention  for  10  days,  afterwards  incontinence;    bedsores;    cystitis.  Had 

haemoptysis  also  for  first  three  days,  followed  by  pleurisy  ;  laminectomy 

attempted  fourth  day,  but  fourth,  fifth,  and  sixth  dorsal  spines  found  intact, 

and  so  operation  not  proceeded  with  ;  wound  closed  ;  died  48th  day. 

Fast  morttm. — Cord  totally  disorganised  and  in  "custard  '  condition 

opposite  seventh  dorsal  vertebra ;  no  meningitis ;  no  trace  of  bullet  track. — 

(Civil  Surgeon  G.  Hanwell.) 


Died. 


Upper  dorsal 
region. 

Laceration — No 
operation — Died. 


Case  34.- — Private  W.  B.,  wounded  at  20  yards  range ;  admitted 
17th  February,  1900,  some  hours  later. 

Complete  motor  paralysis  of  left  leg,  partial  of  right,  great  feebleness 
of  both  arms  ;  diaphragmatic  resjjiration  ;  great  hyperesthesia  all  over 
body,  necessitating  anaesthetic  for  dressing.  Put  on  water  bed  ;  died 
47th  day. 

Post  mortem. — -Perforation  of  body  of  first  dorsal  vertebra;  "  penetration 
of  bullet  into  cord." — (Civil  Surgeon  J.  E.  Ker.) 


Lower  dorsal 
region. 

Laceiation  (?) — ■ 
No  operation — 
Died. 


Mid-dorsal 
region. 

Compression  of 
cord  (haimor- 
rhage) — No 
operation — Died. 
Bullet  lodged. 


Case  35. — Private  J.,  wounded  by  Mauser,  1st  December,  1899,  at 
500  yards  range  ;  admitted  40  hours  later.  "  Wounded  between  last  dorsal 
and  first  lumbar  vertebrae."  Paralysis,  anaesthesia  below  umbilicus,  and  loss 
of  reflexes.  Died  41st  day.  No  post  mortem  recorded. — (Civil  Surgeon 
G.  H.  Pooley.) 

Case  36. — Private  McN.,  wounded  28th  November,  1899,  at  800  yards 
range,  whilst  lying  prone  ;  admitted  2  General  Hospital  four  days  later. 
Entrance  1|-  inches  below  right  acromio-clav.  joint;  no  exit.  No  haemoptysis; 
paralysed  from  umbilicus  downwards.  Cystitis  developed,  with  vomiting,  bed- 
sores, rigors,  and  profuse  sweats.    Died  47  days  after  injury. 

Post  mortem. — Bullet  had  passed  obliquely  through  bodies  of  seventh 
and  eighth  dorsal  vertebrae,  and  lodged  in  left  lumbar  spinal  muscles.  Cor'd 
practically  uninjured;  small  clot  found  between  cord  and  post,  surface  body 
seventh  dorsal  vertebra;  pus  on  membranes;  had  probably  spread  up  from 
bedsores. — (Major  Lougheed,  E.A.M.C.) 


Lower  dorsal 
region. 

Cumpression  of 
cord  (hajmor- 
rhage) — No 
operation — Died. 


Case  37. — Private  H.,  wounded  17th  March,  1*^01,  by  Mauser  at  50  yards 
range  ;  admitted  12  General  Hospital  next  day.  Entrance  small  and  circular, 
2  inches  below,  and  1  inch  external  to  right  nipple;  exit  over  left  12th  rib, 
1  inch  from  mid  spine.  Motor  paralysis  both  legs,  but  sensory  only  of  right ; 
zone  of  hyperaesthesia  round  upper  abdomen  ;  no  priapism  ;  loss  of  control 
over  rectum,  and  retention  of  urine  ;  right  pneumothorax  ;  no  cough  ;  patellar 
reflex  absent;  temperature,  lOO''.     Cystitis  developed;  shooting  pains  iu 
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both  legs,  and  slight  return  of  sensation  in  left ;  dyspnoea  and  jaundice.  Died 
30th  day. 

Post  mortem. — -Right  lung  much  damaged,  communicated  through  hole  in 
diaphragm  with  large  cavity  in  liver  containing  blood  clot.  Post,  surface  of 
body  12th  dorsal  vertebra  deeply  grooved  ;  dura  not  torn  or  perforated;  cord 
did  not  appear  damaged  from  outside,  but  when  arachnoid  was  stripped 
opposite  groove  in  vertebra,  a  dark  oval  patch  of  particdly  absorbed  blood  clot, 
f  inch  long,  was  found.  From  lower  end  and  sides  of  this  patch  the  fibres  of 
Cauda  emerged. — (Major  Lougheed,  E.A.M.O.) 


Case  38. — Private  McD.,  wounded  28th  November,  1899;    admitted  Lower  dorsal 
1  General  Hospital  a  few  days  later.    Entrance,  left  side,  over  seventh  rib,  ^j^^^^gggj^^ 
1  inch  beliind  post,  axillary  line  ;  exit,  right  loin,  2  inches  outside  ant.  sup.  coni^h^^mor- ° 
iliac  spine,  and  1  inch  above  crest.    Complete  paralysis  with  anaesthesia  to  rhage)— No 
level  of  umbilicus  ;  loss  of  control  over  sphincters.    Sensation  began  to  return  operation— Died, 
in  one  week,  and  Avas  quite  normal  in  three  weeks,  when  motor  power  also 
began  to  return  (right  sartorius  and  adductors).    Entrance  wound  opened, 
became  septic  ;  cystitis  and  bedsores  developed  ;  died  48th  day. 

Post  mortem. — Abscess  size  of  hen's  egg  in  back  of  left  lung  ;  loin  muscles 
infiltrated  with  foetid  pus.  Beneath  dura  at  commencement  of  "  cauda  "  was 
a  partly  organised  clot,  2  inches  long,  adherent  to  cord  and  dura ;  some 
splintering  of  12th  dorsal  lamina  which  did  not  press  on  cord. — (Civil 
Surgeon  Thokntox.) 

Case  39. — Private  I.,  wounded  28th  November,  1899,  at  800  yards  Lower  dorsal 
range  ;  admitted  eight  days  later.    Entrance  (Mauser)  at  junction  of  right  region, 
clavicle  with  acromion  ;  exit,  left  10th  intercostal  space,  2  inches  from  spinal  [fr^'^h^^or 

column.    Paralysis  and  imperfect  sensation  of  both  lower  extremities  ;  reten-  i-iiage)  No 

tion  of  urine,  cystitis,  and  bedsores.  Shortly  after  admission  he  recovered  operation — Died, 
partial  power  and  sensation  in  limbs  ;  died  47th  day. 

Post  mortem. — Extra-duial  haemorrhage  ;  cord  practically  uninjured  ; 
septic  meningitis  extending  probably  from  bedsore  ;  cystitis  and  septic 
infection  of  both  kidneys. — (Civil  Surgeon  E.  Hensman.) 

Case   40. — Private  F.,  admitted   Maritzburg  17th  December,   1899,  Dorsal  region. 
Entrance  left  shoulder ;  no  exit.    Paraplegia.         "  Probably  slight 

A  fortnight  later  could  move  left  leg,  and  a  month  after  being  wounded  Bullet^^odged  

could  move  toes  right  foot  very  slightly  ;   gradual  recovery  of  sensation  No  operation  

right   leg.     No    further   notes.     No  later  history  to  be  obtained. — (No  Recovered, 
signature. ) 

Case  41. — Drummer  W.,  wounded  15th    December,    1899,  admitted  Dorsal  region, 
Maritzburg  next  day.    Entrance  on  upper  part  of  left  shoulder,  1  inch  above  No  operation- 
spine  of  scapula  and  about  2^  inches  from  coracoid  proc,  ;  exit  just  behind  Result  not  known, 
right  nipple.  _  Patient  says  he  found  bullet  half  protruding  and  pulled  it  out. 
Total  paralysis  below  chest.    Three  days  later  bedsores  forming  over  sacrum. 
No  further  history  to  be  obtained. — (Civil  Surgeon  W.  Stuart.) 


Case  42,— Captain  R,  C.  D.,  wounded  12th  February,  1902.    Entrance  Lower  dorsal 
size  of  half-crown,  in  right  post,  axillary  line,  about  1  inch  below  level  of  regjon, 
nipple  ;  part  of  bullet  under  skin  at  corresponding  spot  left  side — extracted  Laceration  of 
in  four  pieces.    Some  emphysema  both  sides,  paraplegia  ;  no  sensation  below  bune^iodi'ed— 
umbilicus  ;  paralysis  of  sphincters  ;  cremasteric  reflexes  present ;  no  visible  Operation- 
deformity,    On  i4th  day  could  feel  and  localise  pin  prick  both  legs;  16th,  Recovered  (with 
zone  of  hypersesthesia  at  umbilicus  ;  28th,  could  move  toes  and  legs  a  little  ;  P^''a'ysis). 
46th,  could  flex  knees  and  adduct  and  abduct  thighs  feebly— severe  invol. 
twitchings. 

Eighty-two  days  after  injury  sensation  was  more  or  less  perfectly 
returned  except  for  a  patch  on  upper  and  outer  left  thigh  ;  anide  clonus 
present  ;  superf  reflexes  exaggerated  ;  bedsores  healed  ;  paralysis  of  rectum  ; 
perfect  control  over  bladder.    Invalided.    Med.  Board  Loudon,  7th  November, 
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states  that  laminectomy  was  performed  at  a  surgical  home  by  Sir  W.  Bennett, 
and  half  a  Mauser  bullet  removed  from  cord ;  "  has  pain  and  severe  muscular 
twitchings  in  legs,  but  is  improving."  On  7th  May,  1903,  a  Medical  Board 
reported,  "paralysis  lower  limbs  continued,  but  considerable  movement  right 
leg ;  left  leg  also  improving — ^only  toes  and  ankle  movable." — (Lieutenant 
Richardson,  R.A.M.C.) 

Further  notes  on  Captain  D.'s  case  by  Sir  Wm.  H.  Bennett,  dated 
14th  December,  1903  :— 

On  1st  December,  1903,  his  condition  was  as  follows: — "Sensation  in 
both  lower  limbs  nearly  normal :  co-ordination  still  defective,  but  much  less 
so  than  it  was  a  month  ago.  Walking  with  crutches  easy  ;  walking  across 
room  with  a  stick  or  the  assistance  of  hand  on  chairs  or  table  possible  with 
comparative  ease.  Jactitntion  of  limbs  troublesome  after  prolonged  exertion, 
but  subsides  at  once  upon  resting  ;  no  pain.  Functions  of  rectum  and  bladder 
quite  normal.  The  progress  towards  improvement  has  been  steady  during  the 
last  four  or  five  months.  To  the  best  of  my  belief,  no  case  has  been  previously 
recorded  in  which  improvement  has  followed  to  the  same  degree  where  a 
foreign  body  (half  a  Mauser  bullet  in  this  instance)  has  been  embedded  in 
the  centre  of  the  spinal  cord  for  a  long  period  and  removed  by  operation. 
There  is  a  reasonable  hope  that  recovery  may  yet  be  nearly,  if  not  quite, 
complete." 


Upper  dorsal 
region. 

Probably  severe 
concussion  of 
cord — No 
operation — Died. 


Case  43. — Boer  prisoner,  C,  wounded  8th  February,  1902.  Entrance 
2^  inches  from  right  edge  of  sternum  in  fourth  intercostal  space  ;  exit  1^  inches 
to  left  of  fourth  dorsal  spine.  Complete  loss  of  motion  and  sensation  below 
eighth  rib  in  front  and  fifth  behind  ;  sphincters  paralysed.  Cystitis  developed  ; 
died  52nd  day. 

Post  mortem. — Cord  soft  and  pulpy  opposite  fourth  dorsal  vertebra ; 
meninges  inflamed ;  no  evidence  of  fracture. — (Lieutenant  H.  HiME, 
il.A.M.C.) 


Upper  dorsal 
region. 

Paralysis— Bullet 
extracted — 
Recovered  (with 
paralysis  ). 


Case  44. — Private  G.  W.,  Manchester  Regiment,  wounded  21st  October, 
1903.  Entrance  below  right  clavicle  ;  no  exit,  but  X-rays  showed  bullet 
2|-  inches  to  left  of  vertebral  column.  Pain  in  vertebral  region  ;  paralysis  of 
motion  and  sensation  from  1  inch  below  nipple  line  ;  bladder  over  distended, 
urine  drawn  off;  cough  v/ith  hsemoptyfeis. 

Cut  down  at  level  of  fourth  dorsal  vertebra  ;  found  bullet  at  depth  of 
1|-  inches,  and  removed  it  without  difficulty — a  '450  large  leaden  bullet. 

Transferred  Maritzburg  6th  day, — (Major  Bruce,  R.A.M.C.) 


Lower  dorsal 
region. 

Operation — Died. 


Case  45. — A.  B.,  a  Boer  prisoner,  wounded  through  lower  dorsal  region; 
symptoms  of  complete  transverse  lesion  of  the  cord  in  this  position.  No 
visible  deformity  of  spinal  column,  nor  hypersesthetic  zone.  Laminectomy 
done  on  12th  day,  laminae  of  9th  and  10  th  vertebrae  being  removed  ;  no 
fracture  of  neural  arch  found.  The  dura  bulged  into  opening  and  was  very 
tense.  No  haemorrhage  outside  dura,  but  this  membrane  was  dark  in  colour 
as  though  haemorrhage  had  taken  place  beneath  it.  Dura  opened  ;  no  clot 
found.  The  cerebro-spinal  fluid  escaped  evidently  under  great  pressure.  No 
clot  or  injury  to  cord  to  be  seen.  Dura  sutured  and  wound  closed.  The  man 
was  allowed  to  recover  from  the  chloroform  while  still  lying  half  over  on  his 
face  ;  he  spoke  rationally  and  appeared  to  have  recovered  completely  from 
the  anaesthetic,  but  died  immediately  he  was  turned  on  his  back  preparatory 
to  moving  him  from  the  table  to  his  bed.  — (Notes  by  Surgeon-General 
Stevenson.) 


Lumbar  region. 
Concussion  of 
cord — Opera- 
tion— Recovered 
Bullet  lodged. 


Case  46. — Boer  prisoner,  H.  C,  wounded  18th  December,  1901,  by  Lee- 
Metford,  at  1,600  yards  range  ;  admitted  12  General  Hospital  29  days  later. 
Entrance  just  external  to  left  sacro-iliac  joint  behind ;  no  exit ;  X-ray 
negative.  Had  acute  pain  and  numbness  in  left  leg  and  thigh  for  half 
au  hour,  but  walked  short  distance.      Both  knees  drawn  up  and  rigid  ; 
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pain  when  extended ;  no  paralysis  or  anaesthesia  ;  sphincters  normal  ;  right 
knee  jerks  absent ;  nightly  temperature,  101°.  Eleven  days  later  left  knee 
jerk  almost  lost.  Explored  entrance  ;  removed  many  large  sequestra  from 
region  of  left  sacro- iliac  joint,  and  part  of  inter-articular  cartilage  ;  tunnel 
passed  upwards  and  to  mid-line— no  bullet  found.  Two  months  after 
operation  wound  healed  ;  could  walk,  with  full  movement  of  hips ;  knee  jerks 
still  absent. — (Major  Lougheed,  E.A.M.C.) 

Case   47. — Private  E.,  wounded  23rd  December,  1899,  at  60  yards  Lumbar  region, 
range;  admitted  16  hours  later.  "         I? juration— 

"  Through  buttocks  and  sacrum."    Complete  paralysis  of  legs  for  iiearly  i>e^o'^v('°ed. 
a  week ;  pain  in  sacrum  with  some  slight  weakness  in  legs  if  he  walked  too 
far  when  invalided  26th  day.    Had  completely  recovered  four  months  later, 
and  returned  to  duty  with  his  regiment. — (Civil  Surgeon  Kee.) 

Case  48. — Private  C,  wounded  on  6th  February,  1902,  medium  range.  Upper  lumbar 
Bullet  (Mauser)  entered  ^  inch  to  left  of  spinous  process  of  first  lumbar  vert.  ;  QQ^°",'g-Q^ 

exit  1  inch  to  right  of  ensiform  cartilage  ;  probably  passed  through  stomach  operation  

and  liver.  No  abdominal  symptoms  noted.  Almost  complete  paralysis  and  Recovered, 
loss  of  sensation  below  site  of  injury  (could  just  perceptibly  move  left  toes). 
Bladder  and  rectum  paralysed.  Bedsores  rapidly  formed,  but  healed  in  four 
months.  Sensation  began  to  return  in  one  month,  and  motion  in  four  months  ; 
co;ild  then  slightly  flex  knees  ;  after  seven  months  could  move  both  legs  well 
at  the  hip  and  knee  joints,  biit  no  power  over  movements  of  feet.  After 
15  months  could  get  about  on  crutches.  Had  severe  pain  in  toes  of  both  feet 
a  month  after  wound. 

Condition  on  22nd  June,  1904,  2-Yjth  years  after  wound  ;  still  uses  two 
crutches,  but  can  walk  a  short  distance  with  the  aid  of  two  sticks.  Has  good 
power  over  muscles  controlling  hip  and  knee  joints,  but  practically  none  over 
those  of  ankles  or  toes.  Sensation  on  right  side  to  within  4  inches  of  ankle, 
and  on  left  it  is  almost  normal.  Muscles  of  both  legs  and  thighs  much 
wasted,  but  not  flabby ;  a  good  deal  of  thickening  and  enlargement  of  right 
knee.  Has  good  power  over  bladder,  but  urine  sometimes  passes  involun- 
tarily ;  still  has  severe  pain  in  toes  at  night  and  requires  narcotics.  General 
health  excellent. — (Notes  by  Surgeon  General  Stevenson.) 


The  Treatment  op  Gunshot  Injuries  of  the  Spine. 

The  general  surgical  principles  which  govern  the  treatment  of  these  cases  Treatment  simil 
in  war  are  quite  similar  to  those  applicable  to  that  of  cases  of  fracture-  to  that  of  frac- 
dislocation  in  civil  practice.  ture-dislocation 

The  avoidance  of  any  prolonged  transport  of  these  patients  is  most  hospitals, 
important,  movement  being  likely  to  produce   or  cause  the  recurrence  of 
haemorrhage  ;  but  often  the  exigencies  of  a  campaign  make  tliis  impossible. 
Absolute  rest  in  bed  ;  the  use  of  morphine  subcutaneously  for  the  relief  of  Geneial  treat- 
pain,  which  is  sometimes  excessive  ;  the  attempt  to  postpone  the  occurrence  "^'^"t- 
of  cystitis  by  extreme  care  for  the  cleanliness  of  the  catheters  used  ;  the 
treatment  of  the  cystitis  when  it  appears  by  washing  out  the  bladder  at 
least  twice  a  day  with  warm  boric  solution ;    the  thoroughly  antiseptic 
treatment  of  the  trophic  sores  and  pressure  sores  which  form  ;  and,  occasion- 
ally, the  consideration  of  the  possibility  of  good  eff'ect  to  be  obtained  from 
operative  interference,  are  the  principal  matters  for  the  surgeon  to  keep  before 
his  mind. 

Cystitis  is,  perhaps,  more  likely  to  appear  early  in  cases  due  to  gunshots  Cystitis  often  an 
and  treated  in  war  hospitals  than  it  is  under  other  circumstances,  because  the  early  symptom; 
patients  are,  from  the  necessities  of  the  case,  liable  to  be  left  on  the  field  for  The  reason  fur 
long  periods  before  being  brought  to  the  field  hospitals,  and  the  consequent  this, 
over-distension  of  the  bladder  which  may  result  from  the  primary  condition 
of  retention  of  urine  may  be  extreme  and  produce  damage  to  the  bladder 
walls.;  and  also_  in  consequence  of  the  general  difficulties  of  aseptic  work  and 
of  the  sterihsation  of  instruments  frequently  met  with  on  active  service.  The 


4 


^4 


Importance  of 
sterile  catheters. 


Efforts  to  keei") 
bedsores  aseptic. 


Anaesthetics 
sometimes 
required  during' 
dressings. 
Laminectomy, 


retention  should  be  relieved  as  soon  as  possible,  and  no  catheter  the  aseptic 
condition  of  which  is  doubtful  should  be  used.  The  best  instrument  for  this 
purpose,  when  no  stricture  is  present,  is  the  soft-rubber  Jacques  catheter,  as 
it  stands  boiling  with  impunity.  It  should  be  boiled  each  time  after  use,  - 
then  thoroughly  waslied  in  1-20  carbolic  lotion  and  kept  in  spirit  until 
again  required,  being  washed  out  with  boric  lotion  before  being  used. 
In  those  cases  in  which  there  is  complete  incontinence  and  constant  dribbling 
away  of  urine  as  it  is  secreted,  the  soft  catheter  should  be  left  in  the  bladder, 
and  the  urme  collected  in  a  urinal,  or  led  b_y  means  of  a  rubber  tube  to  a 
vessel  beneath  the  bed,  in  oj'der  to  avoid  moisture  about  the  patient,  which  is 
so  likely  to  hasten  the  formation  of  bedsores. 

Every  effort  should  be  made  to  keep  bedsores  as  nearly  aseptic  as 
]30ssible ;  they  should  be  dusted  with  boric  acid  and  iodoform,  or  with  dilute 
double  cyanide  powder,  and  dressed  in  the  usual  way,  but  with  a  freer  use  of 
wool  in  order  to  lessen  the  effects  of  pressure.  But  no  matter  what  care  is 
taken  in  this  regard  these  sores  will  become  more  or  less  septic.  The 
necessary  movement  of  the  patients,  and  the  tenderness  of  the  ulcers 
in  some  cases,  cause  great  pain  and  distress  during  the  renewal  of 
dressings,  and  an  ansesthetic  may  have  to  be  employed  each  time  they  are 
changed. 

Operative  interference  in  these  cases  has  never  been  very  successful  in 
its  results.  The  reasons  why  it  is  even  less  likely  to  be  so  in  cases  of  spinal 
injury  due  to  small-bore  bullets,  in  consequence  of  the  probable  presence  of 
concussion  effects,  have  already  been  alluded  to.  The  indications  for 
operation  are  the  existence  of  the  signs  of  spinal  irritation  and  pain  due  to 
depressed  bone,  meningeal  haemorrhage,  or  the  lodgment  of  a  bullet  in  the 
vertebral  canal,  conditions  under  which  it  is  conceivable  that  operation  might 
be  useful.  Some  of  the  conditions  on  which  the  symptoms  depend  might 
be  shown  by  the  use  of  skiagraphy ;  otherwise,  the  symptoms  arising  from 
them  are  so  vague  and  uncertain  that  the  procedures  carried  out  amount 
merely  to  exploratory  operations  for  the  purpose  of  ascertaining  the  existing 
conditions  and  for  remedying  them,  if  possible. 

As  will  be  seen  from  Table  9,  operations  on  the  vertebral  bones  were 
performed  in  7  of  the  48  cases  noted,  with  only  two  recoveries.  In  one 
of  the  latter  (Case  45)  it  appeai-s  to  have  been  undertaken  for  the  removal 
of  dead  bone  from  the  sacrum  and  neighbourhood  of  the  sacro-iliac  joint, 
the  vertebral  canal  not  being  opened  ;  the  ease  was,  in  fact,  not  a 
"  laminectomy." 

The  second  case  (No.  42)  which  recovered  was  operated  on  by  Sir 
Wra=  Bennett  seven  months  after  the  receipt  of  the  wound,  and  "  half  a 
Mauser  bullet  removed  from  the  centre  of  the  cord"  in  the  lower  dorsal 
region.  This  was  a  very  unusual  case  ;  for  although  the  cord  had,  of  course, 
suffered  a  considerable  lesion  from  the  bullet,  and  all  the  signs  of  complete 
transverse  section  were  present  at  first,  improvement  in  sensation  was 
noticed  on  14th  day,  and  in  motor  power  on  28th  day.  The  improvement 
continued  after  the  operation,  and  was  still  going  on  at  the  time  of  Sir 
Wm.  Bennett's  last  report,  nearly  two  years  after  the  injury  occurred. 

The  following  are  the  important  details  of  the  five  operation  cases 
which  died  : — 

(1)  Operation  on  fifth  day — no  damage  to  laminae  or  pedicles.  Post 

mortem  :  Cord  partially  divided  ;  body  of  vertebra  tunnelled. 

(2)  On  15th  day— laminae  fractured,  dura   perforated,  softened  cord 

issuing. 

(3)  On  eighth  day — complete  transverse  section  of  cord  found. 

(4)  On  fourth  day — posterior  neural  arch  found  uninjured;  bone  not 

interfered  with  ;  wound  closed.     Post  mortem  :  "  custard  "  con- 
dition of  cord  ;  no  haemorrhage  ;  no  trace  of  bullet  track. 

(5)  On  12th  day — no  fracture  of  neural  arch  ;  dura  opened  to  remove 

clot ;  none  found.    No  post  mortem. 

Case  No,  45  in  the  notes  was  a  particularly  interesting  one,  and  affords 
an  object-lesson  for  futui-e  guidance.  On  exposing  the  vertebra  no  fracture 
was  found,  but  the  laminae  were  removed  to  ascertain  if  haemorrhage  had 
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occurred  ;  there  was  none  extra-durally,  but  the  discolpralion  or  the  dura, 
which  was  uninjured  but  very  tense,  was  such  that  intra-dural  clot  was 
suspected.  The  membrane  was  then  opened  for  its  removal,  but  none  was 
found.  A  very  considerable  amount  of  the  cerebro-spinal  fluid  escaped, 
evidently  under  high  pressure,  before  the  dura  was  sutured,  and  this  was 
apparently  the  cause  of  the  man's  sudden  death  when  he  was  turned  on  his 
back  before  removing  him  to  bed,  the  explanation,  presumably,  being  that 
the  natural  water  jacket  (or  most  of  it)  iu'wliich  the  brain  and- spinal  cord 
are  suspended  having  been  allowed  to  escape,  such  a  change  in  their  condition 
occurred  that  they  were  unable  to  carry  on  their  functions. 

The  lesson  to  be  learned  from  this  case  is  very  apparent — the  danger  Danger  of  escape 
of  allowing  any  considerable  escape  of  cerebro-spinal  fluid  when  it  is  found  of^,cerebro-spinal 
necessary  to  open  the  dura  during  the  operation  of  laminectomy,  and  the 
advisability  of  keeping  the  head  and  upper  part  of  the  body  dependent  when 
the  spinal  dura  must  be  incised,  as  recommended  by  Watson  Cheyne  and 
Burgh ard  at  page  291,  Part  IV,  of  their  new  work,  a  "  Manual  of  Surgical 
Treatment,"  1900. 

If  "  laminectomy  "  for  gunshot  of  the  spine  may  be  correctly  defined  to  Results  of 
be  an  operation  undertaken  during  the  earhj  days  of  a  case  for  the  purpose  of 
removing  any  of  the  causes  of  pressure  on  the  cord,  then  none  of  the  operations 
of  this  kind  performed  during  the  Boer  War  were  successful.  In  one  of  the 
cases  which  survived  (No.  46)  the  spinal  canal  was  not  opened  at  all,  and  in 
the  other  (No.  42)  the  operation  was  performed  seven  months  after  the  wound, 
and  considerable  improvement  had  already  taken  place  by  that  time.  Of 
course,  this  case  was  one  of  "laminectomy"  properly  so-called,  and  a  most 
satisfactory  one  as  well,  but  it  can  hardly  be  placed  in  the  category  of 
procedures  ordinarily  referred  to  under  that  term. 

Many  of  the  spinal  cases  were,  no  doubt,  compMcated  by  wounds  to  other  Injuries  of  other 
important  parts — -in  the  abdominal  and  pleural  cavities  and  in  the  neck  ;  but  jJaJhL^Swse'of 
these  additional  injuries  need  not  be  alluded  to  in  this  section.    They  help  to  ^.j^g  gpi,^Q_ 
increase  the  death-rates  in  a  class  of  injury  very  fatal  on  its  own  account,  but 
they  are  common  in  all  gunshots  of  this  region. 

The  following  table  supplies  the  important  details  and    the  results 
observed  in  the  48  cases  noted : — 


Table  9. — Gunshot  Injuries  of  the  Spine  (48  Cases). 


Nature  of  Injury,  &c. 

Eegion  of  Spine  Injured. 

Total. 

Percentages. 

Cervical. 

Dorsal. 

Lumbar. 

Cases 
5 

Died 
3 

Cases 
41 

Died 
25 

Cases 
2 

Died 

Cases 
48 

Died 
28 

Died 
58  -3 

Eecovered 
41  -6 

Witli  fracture  of  vertebral  canal. . 

3 

3 

13 

10 

16 

13 

81  -2 

18  -7 

Concussion  of  cord 

2 

15 

7 

2 

19 

36  -8 

6:3-1 

Witli  heeinorrliage 

5 

.5 

5 

5 

100  -0 

With  direct  lesion  of  cord  by 
bullet  

3 

3 

13 

9 

16 

12 

75  -0 

25  -0 

Bullet  lodged 

5 

3 

1 

6 

3 

50  -0 

60  -0 

Condition  of  cord  not  ascertained 

8 

3 

8 

3 

37  -5 

62  -5 

Operation,  exclusive  of  extraction 
of  bullet  . . 

7 

5 

7 

5 

71  -4 

28-5 

Recovered,   more    or  less  com- 
pletely   . . 

2 

16 

2 

20 

41  -G 

Died   

3 

25 

28 

58-3 

Death-rates. .        . .        . .        . . 

'  60-0 
\  per  cent. 

60-9  \ 
per  cent.  J 

58-3 

From  the  above  table  it  will  be  seen  that  of  the  48  cases  noted,  injuries  Remarks  on 
of  the  dorsal  region  were  the  most  fatal,  the  death-rate  being  60 '9  per  cent.  Table  9. 
as  compared  to  60  per  cent,  for  the  cervical  region.    This  reversal  of  the  usual 

(6786)  I 
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Prognosis  as 
regards  life 
favourable  when 
bedsores  heal 
and  cystitis 
disappears. 


ratios  is,  of  course,  due  to  the  small  number — only  five — of  cervical  cases 
recorded,  and  that  two  of  them  were  cases  of  slight  concussion  and  recovered. 
In  five  of  the  41  dorsal  cases  extra-medullary  blood  clot  was  found  on  post 
mortem,  but  it  was  impossible  to  determine  what  part  the  hsemorrhage  played 
in  producing  the  fatal  result,  because  all  of  them  showed  conditions  of  the 
gravest  character  towards  causing  death,  such  as  abscess  of  the  lung,  severe 
injury  of  the  liver,  and  septic  meningitis  from  extension  of  the  iiifection  from 
bedsores. 

VVhile  the  general  mortality  of  the  48  cases  was  58*3  per  cent.,  that  of 
those  in  which  fracture  of  the  neural  arch  or  actual  lesion  of  the  cord  (taking 
the  two  injuries  together)  had  occurred  was  a  little  over  78  per  cent. 

In  cases  Avhere  the  injury  is  fairly  low  down,  and  when  the  bedsores  heal 
and  the  cystitis  disappears,  life  may  be  indefinitely  prolonged,  although  the 
functions  of  the  cord  below  the  lesion  are  not  recovered — that  is,  although  the 
paralysis  is  complete,  or  almost  so,  and  the  loss  of  sensation  is  present  over  a 
wide  area.  In  some  of  these  more  or  less  improvement  may  be  hoped  for  as 
time  elapses  {vide  Case  48). 


Fig.  12. 

Spinal  Cord  from  Colonel  Lougheed's  Case  ;  conl  replaced  by  "  custard  material"  ;  no  sign  of  bone  injury. 
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Fig.  Ub. 
Same  Case,  showing  Cord. 
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Fig.  15. 

j\Jauser  Lodged  in  Coid  opposite  8th  Dorsal  Vertebra. — (Colonel  Lougiieed.) 


Fig.  16. 

Bullet  Grooved  Cord  at  10th  Dorsal  Vertebra.  -  (Colonel  Lougheed.) 
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SECTION  III. 

By  the  Editor. 

(Notes  of  Cases  collected  by  Lieut. -Colonel  Mallins.) 


GUNSHOT  WOUNDS  AND  INJURIES  OF  THE  ABDOMEN. 

Gunshot  wounds  and  injuries  of  the  abdomen  may  conveniently  be  divided 
into  two  principal  classes — (A)  Non-penetrating  wounds  and  contusions,  and 
(B)  Penetrating  wounds. 


(A.)  Non-peneteating  Wounds  and  Contusions. 
(14  Cases.) 

Of  this  class  of  abdominal  injuries  there  were,  so  far  as  records  of  them 
show,  comparatively  few  instances  met  with  in  the  Boer  War,  and  in  many  of 
these,  judging  from  the  notes  given  below,  the  diagnosis  of  non-penetration  of 
the  abdominal  cavity  was  more  than  doubtful.  In  previous  wars  the  majority 
of  this  class  of  injury  has  been  due  to  kicks  from  horses  or  contusions  produced 
by  the  wheels  of  gun  carriages  or  wagons  of  various  kinds ;  but  in  the  Boer 
War  no  abdominal  cases  appear  to  have  been  the  results  of  such  injuries.  The 
14  cases  recorded  here  were  all  due  to  projectiles  of  one  kind  or  another.  The 
diagnosis  of  non-penetration  in  these  cases  was  always  made  to  depend  on  the 
site  and  direction  of  the  bullet  track,  and  on  the  fact  that  the  symptoms 
which  followed  did  not  justify  a  diagnosis  of  implication  of  the  peritoneal 
cavity  ;  but,  as  will  be  apparent  from  the  notes,  the  correctness  of  the 
diagnosis  of  escape  of  the  peritoneum  may  be  open  to  question  in  some  of  the 
cases. 

This  class  of  injury  was  by  no  means  free  of  risk  in  other  wars,  in 
consequence  of  the  probability  of  the  occurrence  of  rupture  of  the  solid  and 
hollow  viscera,  and  of  the  fact  that  the  tears  produced  in  a  viscus  from 
contusion  is  almost  certain  to  be  of  such  extent — much  greater  than  those  due 
to  bullets — as  to  give  rise  to  profuse  extravasation  in  the  one  case,  or  to 
severe  internal  haemorrhage  in  the  other.  Of  all  the  cases  seen  in  the  American 
War  of  the  Bebellion,  5*3  per  cent,  died,  and  of  those  complicated  by  rupture 
of  the  contained  viscera  58  per  cent.  died. 

Of  the  14  cases  seen  in  the  Boer  War  one  died,  it  being  the  only  one  in 
which  any  definite  signs  of  internal  lesion  supervened.  This  case  (No.  7)  was, 
so  far  as  I  can  ascertain,  unique,  for  it  was  the  result  of  a  mere  graze  of  the 
abdominal  wall  close  to  the  umbilicus  by  a  small-bore  bullet.  The  cuticle  was 
removed  over  an  area  of  1  inch  by  ^  inch,  but  the  true  skin  was  not  opened, 
while  immediately  beneath  the  site  of  contusion  there  were  two  ruptures  in 
the  ileum  of  considerable  extent,  giving  rise  to  extravasation  and  general 
peritonitis,  and  death  after  a  few  days.  Fig.  17  at  end  of  this  Section  shows 
the  abrasion  of  the  cuticle  and  the  ruptures  of  the  ileum  ;  the  specimen  is  now 
in  the  E.A.M.  College  Museum. 

As  regards  the  treatment  of  Case  No.  7,  and  of  others  of  a  similar  nature 
due  to  different  causes  in  v/hieh  signs  of  peritonitis  follow,  it  is  pro])ably 
correct  to  say  that  they  all  require  an  exploratory  operation  immediately 
definite  symptoms  develop.  The  difiiculties  of  doing  aseptic  work  in  the  field, 
and  especially  in  South  Africa,  which  will  be  referred  to  later  on,  should  not 
be  permitted  to  deter  surgeons  from  performing  laparotomy  in  cases  of  this 
character.  So  many  penetrating  small-bore  bullet  wounds  of  the  abdomen 
recovered  without  operation  in  the  Boer  War,  and  the  deaths  following 
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Class  A. 


Contusions 
usually  due  to 
kicks  from  horses, 
&c. 

All  cases  noted  in 
Boer  War  due  to 
bullets. 


A  very  fatal  class 
of  injury. 


All  trivial  cases 
except  one. 


Reasons  why 
exploration  is 
advisable  in  con 
tusion  cases. 
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Visceral  lesions 
from  contusion 
always  severe. 


When  symptoms 
follow  in  con- 
tusion cases 
exploration  is 
justified. 


operative  interference  were  so  numerous  that  it  soon  became  evident  that, 
under  the  conditions  which  obtained  in  the  late  campaign  as  regards  aseptic 
surgery,  there  was  a  greater  danger  of  death  following  when  operations  were 
immediately  performed  than  when  merely  expectant  treatment  was  employed  ; 
that,  in  fact,  determining  on  non-interference  was  choosing  the  lesser  evil. 
But  where  solid  or  hollow  viscera  have  been  ruptured  by  contusion  of  the 
abdominal  walls,  and  evidences  of  internal  haemorrhage  or  of  peritonitis 
develop,  these  complications  are  so  certain  to  prove  fatal  in  consequence  of  the 
great  extent  of  the  local  damage  produced  within  the  abdomen,  that  operation 
becomes  the  lesser  evil,  and  should  be  proceeded  with.  Many  cases  of  small- 
bore bullet  wounds  traversing  the  abdomen  recovered  without  operation ;  but 
few,  if  any,  of  the  cases  of  internal  rupture  from  contusions  fail  to  cause 
death,  and  recovery  can  hardly  be  expected  unless  the  hsemorrhage  can  be 
controlled,  the  apertures  in  the  intestine  closed,  and  the  peritoneum  washed 
out  by  means  of  a  laparotomy. 

Moreover,  the  arguments  against  operation  in  bullet  cases  do  not  hold 
good  in  the  latter  class  of  injuries  ;  for  the  peritoneal  cavity  is  already  in  an 
extremely  infected  condition  in  consequence  of  the  large  amount  of  intestinal 
contents  which  has  been  extravasated  through  the  larger  apertures  usually 
caused  by  contusions,  and  therefore  the  conditions  of  field  surgery  which  are 
so  often  adverse  to  aseptic  work  need  hardly  be  feared  as  being  likely  to  add 
to  it.  Granting  the  correctness  of  this  line  of  reasoning,  the  necessary 
conclusion  follows  that  when  symptoms  develop — either  of  haemorrhage  or  of 
peritonitis — after  a  severe  contusion  of  the  abdominal  walls,  operative  inter- 
ference should  be  immediately  proceeded  with  irrespective  of  circumstances 
which  are,  in  other  cases,  taken  to  preclude  its  employment.  Chavasse  puts 
the  mortality  following  on  rupture  without  external  wound  at  96  per  cent. 
{"  A  System  of  Surgery,  edited  by  Frederick  Treves,"  ]).  567) ;  this  enormous 
death-rate  must  surely  be  reduced  by  operation. 

The  symptoms  which  occurred  in  the  cases  of  non-penetrating  wounds 
and  contusions  of  the  abdomen  cannot  be  referred  to  here,  because  no  details 
of  value  are  given  in  the  notes  of  cases ;  it  would,  in  fact,  appear  that 
practically  no  symptoms  supervened  in  any  of  them  except  the  one  which 
died.    Of  the  14  cases  the  mortality  rate  was  7'1  per  cent. 


Gunshot  Wounds  of  Abdomen  (Non-penetrating). 


Flesh  wound  of 
parieties — No 
abdominal  signs- 
Kecovered. 


Case  1. — W.  B.,  wounded  18th  February,  1900,  at  600  yards  range  ; 
admitted  3  General  Hospital  four  days  later. 

Entrance  left  side  of  pelvis  |-  inch  below  crest  and  3^  inches  behind  ant. 
sup.  iliac  spine ;  no  exit.  Bullet  removed  from  under  skin  3|  inches  Irom 
mid-line  of  abdomen  on  a  level  with  ant.  sup.  iliac  spine. 

Lying  prone  when  shot ;  bullet  pierced  edge  iliac  crest,  and  some  necrosis 
took  place,  but,  except  for  "  slight  stiffness,"  was  discharged  quite  well 
41st  day. — (Civil  Surgeon  A.  Young.) 


Flesh  wound  of 
parieties — No 
abdominal  signs- 
Recovered. 


Case  2. — G.  B.,  wounded  25th  May,  1900,  at  about  50  yards  range; 
admitted  3  General  Hospital  eight  days  later. 

Entrance  f  inch  above  umbilicus  and  1|-  inches  to  right  of  mid-line  ; 
exit  over  eighth  rib  5  inches  from  its  sternal  end.  Bullet  was  deflected  by  a 
button — entrance  and  exit  large  (former  f  inch  by  ^  inch,  latter  1^  inches  by 
f  inch) ;  both  wounds  discharging  freely,  otherwise  no  disturbance  ;  sent  to 
Cape  Town  next  day. — (Civil  Surgeon  A.  Young.) 


Flesh  wound  of 
parieties— No 
abdominal  signs - 
Kecovered. 


Case  3. — C.  B.,  wounded  19th  May,  1900,  at  90  yards  range  ;  admitted 
3  General  Hospital  14  days  later. 

Entrance  1  inch  to  right  and  inches  above  umbilicus ;  exit  over  eighth 
left  rib,  5^  inches  diagonally  from  entrance.  Kneeling  when  hit ;  both  wounds 
large  (entrance,  f  inch  by  4  inch  ;  exit,  1^  inches  by  |  inch) ;  both  suppurated, 
but  otherwise  nothing  serious  ;  fiesh  wounds  of  both  legs  and  right  heel  also ; 
sent  to  Cape  Town  next  day. — (Civil  Surgeon  A.  Young.) 
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Case  4.— Private  P.,  wounded  16th  February,  1900  ;  admitted  4  Stationary  (?)  Fleshwoundof 
Hospital  next  day.    Entrance  (shrapnel),  circular  with  bruised  edges,  midway  P,^"^^;;';^^:^,^^! 
between  left  last  rib  and  iliac  crest  ;  no  exit.    AI)domen  hard  and  tender  ;  'ji^,co,,e,.ed!  ^ 
complains  of  pain  about  umbilicus,  but  symptoms  obscured  by  morphia  under 
aneesthetic  track  was  found  to  pass  towards  lower  end  of  kidney  ;  no  signs  of 
injury  to  peritoneum  or  viscera;  "  did  well"  ;  sent  to  4  General  Hospital  for 
X-raying.— (Civil  Surgeon  A.  Nuthall.) 

Case  5. — G.  H.,  wounded  21st  February,  at  350  vards  range.    Entrance  Flesh  wound  of 
(Mauser)  right  loin  ;  exit  below  right  costal  margin  at  ninth  rib.    Simple  parieties— No 
flesh  wound  which  "  healed  quickly  and  well. "-(Hospital  Records.)  Svered''"'''" 

Case  6. — Wounded  at  Rhenoster  Kop.     Entrance  (Mauser)  2  inches  Flesh  wound  of 
above  Poupart's  ligament  and  1  inch  to  inside  of  right  ant.  sup.  ihac  spine  ;  ^bdom?^^g^°Qg_ 
exit  just  below  and  outside  pubic  spine  same  side.  Rocovered. 

'Abdomen  rigid  and  painful;  pulse  rapid,  and  temperature  100°  F.  ; 
swelhng  and  induration  in  bullet  track  ;  glands  in  groin  enlarged  ;  no  symptoms 
of  penetration  ;  had  to  remain  in  bed  some  weeks,  but  eventually  returned  to 
duty. — (Hospital  Records.) 


Case  7.- -This  was  a  peculiar  case.    The  pa.tient  was  struck  by  a  Mauser  iM ere  contusion 

"    '  "  ■  "  "        '         '         '      of  abdominal 

parieties  by 
Mauser  bullet — 


bullet  a  little  above  the  umbilicus,  but  in  such  an  oblique  direction  that  the  abdominal 

^  1  •     1   1      1  •     1,  paneties  by 

over  an  area  i  inch  by  ±  men  m^„^^^ 


skin  was  only  grazed  find  the  cuticle  removed  over  an  area  1  inch  by  ^ 
in  extent  without  injury  to  the  true  skin.    Peritonitis  set  in  and  the  man  Rupture  of 
died  on  seventh  day.    On  jwst  mortem  two  ruptures  were  lound  in  the  ileum  i'eum — Died, 
immediately  beneath  the  point  of  impact  by  the  bullet.    The  specimen  is  now 
in  the  museum  of  the  R.A.M.  College,  and  Fig.  17  is  a  photograph  of  it, 
showing  the  abrasion  of  the  skin  and  the  ruptures  in  the  gut. 

Case  8. — Corporal  T.,  admitted  3rd  May.    Entrance  (Mauser)  below  ant.  Flesh  wound  of 
sup.  iliac  spine ;  no  exit,     "  Bullet  removed  from  deep  abdominal  muscles,  parities— No 
just  external  to  iliac  artery.    External  cutaneous  and  anterior  crural  nerves  KeccvereV^"^ 
damaged.    The  momentum  of  bullet  was  lessened  by  its  passage  through  a 
plug  of  tobacco  labelled  '  Lucky  Hit  Tobacco.' "    Recovered. — (Civil  Surgeon 
J.  W.  Smith). 

Case  9. — Corporal  W.  received  a  graze  by  a  shell  fragment  over  left  Contusion  of 

lower  quarter  of  abdomen,  which  appeared  to  have  caused  little  ijiconvenience.  abdomen  by  shell 

He  also  had  in  addition  a  very  severe  shell  wound  of  right  knee-ioint,  fracturiup'  f^'\§"™'?"^.^o 

1      n    1  IP-  •  T      p  1  f.     1  •   I        A  p  T        1  abdommal  signs — 

lemur,  and  a  nesh  wound  or  mner  side  or  leit  thigh.    Alter  seven  days  he  was  Recovered. 

transferred  by  convoy  to  Kroonstad,  with  little  pain,  and  temperature  99^. — 

(Civil  Surgeon  W.  Sheen.) 


Case  10. — Drummer  L.,  wounded  11th  February,  1902.    Entrance  |-  inch  Flesh  wound  of 
above  crest  of  ilium  and  4  inches  from  ant.  sup,  iliac  spine  ;  exit  3  inches  parieties— No 
above,  in  same  vertical  line.  ^  Recovlred''^''^" 

Left  on  veldt  nine  hours ;  no  abdominal  distension  or  vomiting  ;  slight 
impairment  of  movement.  Kept  quiet  and  on  starvation  treatment ;  good 
recovery  ;  returned  to  duty. — (Captain  H.  Walton,  R.A.M. G.) 

Case    11.— Private    W.,    wounded    18th    February,    1900:    admitted  Flesh  wound  of 
2  General  Hospital  about  end  of  same  month.  parieties— Extra- 

Entrance  (Mauser)  at  outer  and  lo-.ver  part  of  left  buttock ;  exit  at  JpenlTalf^'"^'' 
top  of  12th  right  rib — bullet  gin  need  off  ilium  and  crossed  spinal  column  in  drained— 
its  course,  fracturing  second  lumbar  spinous  process.  Recovered. 

Exit  wound  soon  closed  but  entrance  suppurtited  ;  considerable  pain  in 
latter,  and  also  above  outer  part  of  Poupart's  ligament ;  fulness  extending 
to  umbilicus  soon  appeared ;  extra  peritoneal  abscess  opened  over  Poupart's 
ligament  and  drained ;  wound  healed  ;  invalided  after  three  months  with 
limited  movement  of  hip  joint. — (Records  2  General  Hospital.) 
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Contusion  of 
abdomen  by 
shell — Melena- 
Hsematuria — 
Kecovered. 


Case  12. — Dr.  McB.  struck  by  an  empty  shell  case,  28th  November, 
1899,  which  ricocheted  from  ground  and  hit  his  water-bottle,  which  was 
hanging  over  his  epigastrium  ;  fell  from  his  horse  on  some  large  stones  and 
lay  unconscious  for  an  hour. 

Vomited  much  blood  when  he  came  to  ;  melena  and  haematuria  for  two 
days  ;  tingling  down  both  legs  for  a  week. 

Admitted  2  General  Hospital  ninth  day  ;  walked  much  bent,  with  the 
aid  of  a  stick ;  slight  rigidity  and  pain  on  pressure  in  epigastrium  ;  sensation 
normal  in  both  legs  ;  motor  power  very  much  diminished  and  knee  jerk  on 
same  side  lessened ;  no  irregularity  of  spine,  but  pain  on  pressure  over 
lumbo-sacral  region,  and  rotatory  movement  caused  much  pam.  Remained  in 
this  condition  till  21st  day,  when  while  sitting  on  ground  he  was  forcibly 
pulled  backwards  by  another  patient  at  play ;  suffered  much  pain,  fainted, 
and  was  carried  to  bed ;  found  now  to  have  complete  motor  paralysis  of  both 
legs  ;  sensation  normal  and  knee  jerks  increased.  "  Next  day  at  1  p.m. 
complained  of  severe  shooting  pains  in  lower  abdomen  and  both  legs ;  five 
minutes  later  found  he  could  move  toes,  and  in  an  hour  could  flex  his  knees 
and  extend  and  raise  both  heels  off  the  bed."  From  that  date  he  rapidly 
regained  power  in  both  legs  and  soon  could  walk  quite  straight.  Recovered 
almost  completely  when  invalided  80th  day. — (Records  2  General  Hospital). 


(?)  No  penetra- 
tion— No  abdo- 
minal signs — 
Kecovered. 


Case  13. — Private  D.,  wounded  12th  February,  1900,  at  100  yards 
range  ;  admitted  five  days  later.  Entrance  (Mauser)  on  most  prominent  part 
of  right  buttock  ;  exit  just  above  centre  of  right  horizontal  pubic  ramus. 
Neuralgia  of  great  sciatic  with  hypergesthesia  of  sole  of  foot ;  slight  rise  of 
temperature.  Slightly  improved  when  invalided  a  month  later. — -(Civil 
Surgeon  Stuart.) 


Flesh  wound — No 
signs  of  peueriu- 
tion — Recovered. 


Case  14. — Corporal  McC.  admitted  10th  June,  1900.  Entrance 
(Martini-Henry)  1|-  inches  below  right  iliac  crest  and  1  inch  behind  ant.  sup, 
spine  ;  no  exit. 

Sinus  passes  backwards  6  inches  to  sacro-iliac  joint  on  same  side,  where 
X-rays  show  bullet ;  suppuration  two  days  after  injury  ;  intense  sciatica  on 
that  side. 

Two  months  later,  when  invalided,  pain  had  disappeared,  but  sinus 
leading  down  to  bullet  remained. — -(Civil  Surgeon  Rowell.) 


(B.).— Penetrating  Wounds, 
(207  Cases.) 

VVounds  of  one  jj^  disCUSsing  the  Subject  of  penetrating  gunshot  wounds  of  the  abdomen, 

seldomTeen  notes  of  the  details  available  of  the  207  cases  recorded  in  the  Boer 

War,  or,  indeed,  under  other  circumstances,  it  is  almost  impossible  to 
differentiate  the  symptoms  and  the  death-rates  due  to  injuries  of  the  various 
individual  viscera.  When,  from  the  presence  of  certain  symptoms  and  from 
the  direction  of  the  bullet  track,  injury  of  any  particular  viscus  is  assumed 
to  have  taken  place,  it  is  practically  impossible  to  exclude  the  occurence  of 
injuries  to  other  viscera  as  well,  or  to  recognise  how  far  the  symptoms  and  the 
mortality  depend  on  the  damage  done  to  the  viscus  in  question,  and  how  far 
they  may  be  due  to  wounds  of  other  parts  within  the  cavity  in  its  neighbour- 
hood or  at  a  considerable  distance  from  it. 

Wounds  of  some  special  organs  within  the  abdomen,  as,  for  instance,  the 
liver,  the  stomach  and  the  kidney,  commonly  give  rise  to  signs  which  are 
peculiar  to  themselves ;  but,  on  the  whole,  the  symptoms  produced  by  a 
penetrating  gunshot  wound  of  the  abdomen  must  usually  be  those  of  injury 
to  more  than  one  portion  of  its  contents.  The  one  symptom  which  is  common 
in  most  cases,  when  any  symptom  occurs,  is,  of  course,  peritonitis.  With 
regard  to  the  death-rates,  it  is  still  more  difficult,  without  post  mortem 
examination,  to  decide  how  far  they  are  due  to  injury  of  particular  organs, 
except  that  peritonitis  or  internal  haemorrhage  are  the  causes  of  all  the 
deaths  which  take  place  ;  and  these  may  result  from  almost  any  penetrating ; 
wound. 
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In  summing  up,  therefore,  the  notes  of  the  cases,  and  specially  with 
regard  to  mortality  rates,  the  most  useful  method  appears  to  be  to  refer  to 
injuries  of  a  particular  viscus  as  being  so  when  it  seemed  to  be  the  only  one 
wounded,"  or  when,  "  in  conjunction  with  probable  wounds  of  other  viscera, 
it  appeared  to  be  the  principal  organ  wounded,"  principal,  that  is,  as  regards 
its  tendency  to  cause  death. 

One  of  the  most  remarkable  observations  made  in  the  war  in  connection 
with  penetrating  gunshots  of  the  abdomen  was  the  large  percentage  of  cases 
in  which  no  signs  of  visceral  lesion  v/ere  noted,  viz.,  22*3  per  cent.  But 
evidently  the  phrase  "no  signs  of  visceral  lesion  noted"  refers  to  the  absence 
of  symptoms  soon  after,  or,  sometimes,  for  many  days  after  the  receipt  of  the 
wounds,  for  later  in  the  course  of  8  of  these  cases,  operations  had  to  be 
performed,  with  3  deaths,  as  will  be  seen  from  Table  11  ;  in  fact,  3  out  of  the 
4  deaths  under  this  heading  took  place  after  operations  had  been  performed, 
but  they  were  all  cases  in  which  severe  peritonitis  had  supervened. 

Dividing  Class  B  into  three  sub-sections  will  enable  the  discussion  of 
these  cases  to  be  made  more  clearly  : — 

Sub-section  I,  including  all  cases  in  which  both  the  symptoms  and  the 
known  direction  of  the  track  of  the  bullet  strongly  indicated  wound 
of  a  particular  viscus  ; 

Sub-section  II,  including  all  cases  which,  judging  from  the  direction  of 
the  track  of  the  bullet,  injuries  of  particular  viscera  were  strongly 
indicated,  but  in  which  the  symptoms  were  too  indefinite  to  render 
perforation  of  a  particular  viscus  undoubted  ;  and 

Subsection  III,  including  all  cases  in  which  no  symptoms  of  visceral 
lesion  were  to  be  noticed. 


Wounds  of  par- 
ticular viscera. 


Penetration  wit! 
out  symptoms. 


Sub-division  of 
Class  B. 
Penetrating 
wounds. 


The  cases  coming  under  these  three  sub-sections  were  by  no  means 
clearly  distinguished  from  each  other  by  well-defined  limits  ;  on  the  contrary, 
they  shaded  into  each  other,  especially  the  two  first,  and  to  such  a  degree 
that  Mauser  bullet  wounds  of  the  abdomen  became  one  of  the  curious  enigmas 
of  the  Boer  War.  In  some  of  the  cases — and  a  large  proportion,  too — 
absolutely  no  signs  of  visceral  lesion  developed,  although  the  missile  evidently 
had  traversed  the  anatomical  regions  occupied  by  certain  viscera.  In  others, 
indefinite  and  ill-developed  signs,  only  warranting  suspicion  of  visceral  injury, 
showed  themselves  ;  while  in  others  the  signs  were  so  well  marked  that 
damage  to  the  contents  of  the  cavity  was  beyond  question  from  the  first. 

Most  surgeons  went  to  South  Africa  anticipating  the  production  of  such 
wounds  of  the  hollow  viscera  by  small-bore  bullets  traversing  the  intestinal 
area  as  would  be  practically  certain  to  be  followed  by  extravasation  and 
peritonitis,  and  that  those  implicating  solid  organs  w^ould  be  complicated  by 
severe  internal  haemorrhage.  With  these  preconceived  ideas  it  was  natural 
for  them  to  conclude  that  laparotomy  would  afford  the  only  hopeful  means  of 
treatment,  as  by  it  alone  could  the  internal  lesions  be  repaired,  the  peritoneum 
waslied  clear  of  infective  matter,  and  haijmorrhage  controlled.  But  it  is  safe 
to  say  that  everyone  was  surprised  by  the  occurrence  of  cases  of  the  class 
above  referred  to,  cases  in  which  it  was  evident  that  the  intestinal  area  or  the 
situation  of  the  solid  organs  was  traversed  and  signs  neither  of  peritonitis  or 
haemorrhage  presented  themselves. 

Sub-section  I. — In  this  class  it  is  convenient  to  include  some  cases  which 
showed  severe  general  symptoms,  but  in  which  the  recognition  of  the 
particular  viscus  wounded  was  only  made  at  post-mortem  examination. 
There  were  114  cases  recorded  under  this  sub-section,  with  54  deaths. 

Sub-section  II. — ^In  this  class  there  were  46  cases  with  five  deaths,  and, 
as  in  these  cases  diagnosis  of  the  particular  lesion  was  doubtful,  a  note  of 
interrogation  is  placed  in  the  marginal  notes  after  the  viscus  supposed  to  be 
wounded. 

Sub-section  III. — In  this  class  there  were  46  cases  with  four  deaths — 
one  apparently  due  to  peritoneal  infection  from  outside  (Case  161),  and  three 
from  peritonitis  setting  in  suddenly  during  convalescence. 

When  the  cases  that  died,  which  sooner  or  later  developed  general 
peritonitis,  are  removed  from  Sub-sections  II  and  III,  tliere  still  remain  in 
these  two  classes  together,  83  cases  out  of  the  total  207,  which  showed  no 
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symptoms  M'hatever,  or  in  Avhich  the  symptoms  were  so  indefinite  that,  bat 
for  the  direction  of  the  bullet  track,  lesions  of  viscera  would  never  have  been 
suspected  in  them.  Thus  it  happened  that  in  as  large  a  proportion  as 
40  per  cent,  of  the  207  cases  of  penetrating  gunshots  of  the  abdomen, 
diagnosis  of  visceral  lesion  was  impossible. 

This  njatter  becomes  still  more  interesting  if  Mauser  wounds  only  are 
considered,  excluding  cases  due  to  shell  fra.gments  and  bullets  of  the  larger 
types.  Of  these  there  were  183.  Omitting  the  nine  fatal  cases  which, 
although  entered  as  coming  under  Sub-sections  II  and  III,  developed 
peritonitis  and  died,  leaves  74  cases  out  of  183  Mauser  wounds  through  the 
abdominal  cavity  in  which  damage  to  the  contained  viscera  could  not  be 
diagnosed  because  no  symptoms  of  such  complications  presented  themselves  ; 
this  means  that  35 "7  per  cent,  of  penetrating  Mauser  wounds  of  the  abdomen, 
judging  from  the  absence  of  symptoms  in  these  cases,  appeared  not  to  be 
complicated  by  perforation  of  iihe  viscera. 

While  the  cause  of  this  apparent  immunity  of  viscera  to  injury  is  mostly 
an  academic  question,  it  is  also  one  of  some  practical  interest,  In  former  wars, 
when  slower-travelling  bullets  were  used,  it  was  attributed  to  the  fact  that  the 
loose  attachments  of  most  of  the  hollow  viscera,  their  slippery  surfaces,  and 
the  slight  resistance  oflPered  by  them,  enabled  them  to  slip  aside  without 
receiving  injury.  Many  instances  of  this  kind  are  referred  to  in  the  "  Surgical 
History  of  the  War  of  the  Rebellion,"  although  the  evidence  in  favour  of  this 
explanation  in  the  majority  of  them  is  far  from  being  unequivocal,  as  is 
pointed  out  by  the  authors  of  that  work. 

But  to  take  for  granted,  as  has  been  done  by  some  surgeons,  that  the 
same  theory  is  sufficient  to  explain  similar  cases  due  to  Mauser  bullets  is  to 
assume  too  much.  Dr.  Parks,  of  Chicago,  experimented  on  ansesthetised  dogs 
by  firing  bullets  of  small  calibre  through  their  abdominal  cavities  in  the 
intestinal  area,  and  found  perforations  of  the  intestines  in  every  case  where 
the  site  of  the  bullet  track  led  him  to  expect  them. 

The  theory  that  the  intestines  slip  aside  and  so  escape  perforation,  in 
those  cases  where  symptoms  do  not  arise,  does  not  appear  to  fall  in  with  the 
known  characteristics — small  diameter  and  high  velocity — ^of  the  modern  rifle 
bullet.  If  cases  of  the  kind  were  the  exception,  and  fevv^  in  number,  it  might, 
perhaps,  be  admitted  that  this  very  unexpected  and  extraordinary  state  of 
things  was  present  ;  but,  on  the  contrary,  in  the  Boer  War  cases  of  apparent 
immunity  of  the  intestine,  when  penetration  of  the  cavity  was  unquestionable, 
formed  a  large  proportion  of  the  abdominal  cases  met  with.  Indeed,  so  many 
cases  of  this  kind  were  seen,  and  so  many  of  them  recovered  without  operation, 
that  their  occurrence  became  one  of  the  main  reasons  why  surgeons  felt  that 
operative  interference  was  not  warranted  in  abdominal  cases  until  such 
symptoms  had  supervened  as  demonstrated  the  hopelessness  of  the  cases 
unless  operations  were  undertaken ;  that,  in  fact,  the  older  theory  that 
diagnosis  of  mere  penetration  justified  laparotomy  must  be  abandoned,  and 
that  the  onset  of  symptoms  must  be  awaited  before  surgical  procedures  were 
carried  out.  For  this  is  certainly  the  outcome  of  our  experience  in  the  late 
campaign,  at  all  events  under  the  circumstances  which  existed  in  South  Africa 
as  regards  the  difficulties,  often  quite  insuperable,  of  doing  even  fairly  aseptic 
work  on  active  service. 

It  is  significant  also  to  observe  that  some  of  the  cases  which  the  surgeons 
who  noted  them  considered  properly  placed  in  the  category  of  "  No  signs  of 
visceral  lesion  noted"  were  certainly  not  cases  in  which  no  lesions  had 
occurred ;  no  symptoms  appeared  during  the  early  stages  of  their  treatment, 
but  complications  supervened  later,  and,  either  during  operations  or  at  post- 
mortem examinations,  apertures  were  found  in  the  intestines.  And,  further- 
more, it  is  not  justifiable,  in  this  connection,  to  lay  much  stress  on  the  fact 
that,  at  some  post-mortem  examinations  made  a  month  or  more  after  the 
receipt  of  the  wounds,  it  is  not  definitely  stated  in  the  notes  that  perforations 
were  discovered.  In  the  hurry  and  pressure  of  field  work  it  is  likely  that 
the  examinations  were  hastily  and  incompletely  made  ;  suppurative  peritonitis 
and  adhesions  were  present,  and  even  under  the  most  favourable  circum- 
stances small  perforations  may  be  difficult  to  find  after  the  lapse  of  so  long 
a  time,  or  they  may  have  so  healed  as  not  to  be  visible,  as  happened  in 
Case  161, 
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That  signs  of  peritonitis  do  not  almost  immediately  set  in  must,  of  Perforation  with- 
course,  depend  on  one  of  two  things  :  (a)  that  apertures  are  not  produced  in  ^JJ* '^'^^^^J.^ft^tJ" 
the  bowel  wall,  or  (b)  that  extravasation  sufficient  to  cause  symptoms  does  ^.j,„g  explanation, 
not  occur.  Which,  is  the  most  probable  explanation  is  the  moot  question.  The 
inference  to  be  drawn  from  the  argument  that  integrity  of  the  intestine 
must  be  the  only  reason  for  the  absence  of  symptoms  is  that  all  apertures  in 
the  bowel  wall  must  cause  extravasation  sufficient  to  produce  signs  of 
peritonitis,  but  this  may  not  be  a  sound  conclusion  to  arrive  at.  The  average 
size  of  a  normal  Mauser  aperture  in  the  intestine  is  quite  minute — g-  of  an 
inch  or  less.  No  doubt  there  is  a  tendency  to  leakage,  no  matter  how  small 
the  hole  may  be  ;  but  if  any  conditions  can  be  suggested  that  would  tend 
to  assist  this  character  of  the  opening  (its  minuteness)  in  limiting  the 
amount  of  the  extravasation,  it  is  conceivable  that  it  might  be  so  small  in 
quantity  that  general  peritonitis  need  not  necessarily  follow.  Many  causes 
which  must  tend  to  limit  the  extravasation  from  normal  Mauser  holes  are 
present  in  gunshots  of  the  intestine — (1)  the  small  size  of  the  aperture  ; 
(2)  hernia  of  the  mucous  membrane  ;  (3)  paralysis  of  the  gut  due  to  the 
injury,  causing  cessation  of  the  onward  movement  of  the  contents  ;  (4)  closure 
of  the  holes  from  the  effect  of  the  cross-action  of  the  contraction  of  the 
longitudinal  and  circular  muscular  coats  ;  (5)  escape  of  gas  and  consequent 
collapse  of  the  gut ;  and,  most  important  of  all,  (6)  the  rapid  formation  of 
adhesions  sealing  the  apertures  against  adjacent  coils.  Furthermore,  certain 
conditions  are  of  importance  in  assisting  these  causes,  or,  rather,  in  permitting 
them  to  have  the  effect  of  limiting  the  amount  of  extravasation — [a)  an 
empty  state  of  the  bowel,  the  wounded  man  not  having  had  food  or  drink 
for  some  hours  before  being  injured,  and  his  not  receiving  any  before  arrival  " 
at  the  field  hospital  ;  and  (6)  that  he  has  the  good  fortune  not  to  be  disturbed 
b)""  being  transported,  either  by  stretcher  or  wagon,  towards  the  rear  soon 
after  the  receipt  of  his  wound. 

In  many  of  the  cases  in  which  no  symptoms  supervened,  such  remarks 
as  "  lay  where  he  fell  for  several  hours,"  "  was  not  brought  in  for  12  hours," 
"  was  treated  at  first  in  a  farm-house,"  are  made,  showing  that  many  of 
these  patients  were  not  soon  subjected  to  movement.  Sir  F.  Treves*  alludes 
to  the  bad  effects  of  transport  with  regard  to  the  abdominal  cases  at  Spion 
Kop,  saying  that  "  they  were,  from  a  surgical  point  of  view,  hopeless, 
having  been  carried  by  hand  and  wagon  over  the  difficult  road  between  the 
top  of  the  hill  and  the  field  hospitals."  He^"  also  states  that  he  is  "  certain 
that  the  hole  (in  the  gut)  is  closed  almost  directly  by  the  apposition  of  other 
coils  of  intestine."  There  are  notes  of  two  cases  of  abdominal  wounds 
sustained  by  officers  of  the  Medical  Service  which  are  of  special  value  in 
this  connection  ;  both  patients  were  fasting  when  wounded,  and  refused  to 
take  water  when  offered  to  them,  and  both  lay  where  they  fell  for  many 
hours  ;  both  recovered  and  are  still  serving. 

For  adhesions  to  form  rapidly  between  the  adjacent  coils  of  intestine, 
it  may  be  said  that  some  slight  amount  of  extravasation  is  useful,  for  by 
means  of  the  irritation  set  up  by  it.  Nature  is  prompted  to  initiate  the 
processes  by  which  the  adhesions  are  developed.  Three  or  four  hours  (or 
even  less)  have  been  found  sufficient  for  the  formation  of  adhesions  sufficiently 
firm  to  close  apertures  in  intestines,  and  if,  during  that  time,  the  patients  are 
left  undisturbed,  these  may  be  effective  in  closing  off  the  general  cavity 
of  the  peritoneum  from  any  widespread  infection.  Unless  these  adhesions 
are  broken  down  by  movement,  no  symptoms  will  follow ;  or,  if  the  infection 
has  occurred  to  a  somewhat  greater  extent,  a  localised  peritonitis,  or  intra- 
peritoneal abscess,  may  be  produced,  and  may  be  treated  in  the  usual  way 
by  incision  and  drainage  when  its  position  becomes  evident,  with  a  good 
prospect  of  successful  result. 

While  admitting  the  bare  possibility  of  bullets  of  small  calibre  passing 
through  the  intestinal  area  without  causing  visceral  lesion,  it  must  be  that 
the  number  of  such  cases  would  be  represented  by  a  very  small  fraction 
per  cent.  It  is  contrary  to  the  results  of  experiment  and  to  the  known 
probable  effects  of  a  small  bullet  at  its  ordinary  rate  of  velocity. 


*  "  Medico-Chirurg-ical  Transactions,"  Vol.  LXXXIII,  May,  I'JOO. 
(6786)  K 
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Mr.  Cheatle's  case  (No.  74)  has  been  put  forward  by  him  and  quoted 
by  many  others,  as  proving  the  possibility  of  a  bullet  traversing  the  area 
of  the  small  intestines  without  injuring  them  ;  but  in  reality  it  proves  nothing 
of  the  sort.  Carefal  examination  of  three  bodies  in  the  post-mortem  rooms 
at  St.  Thomas's  and  St.  Mary's  Hospitals  demonstrated  to  me  and  to  the 
surgeons  working  there  that,  with  the  entrance  and  exit  wounds  in  the 
situations  fixed  by  Mr.  Cheatle,  the  track  of  the  bullet  between  the  caecum 
and  sigmoid  flexure  had  been  almost  entirely  extra-} )eritoneal,  through 
probably  the  body  of  the  last  lumbar  or  first  sacral  vertebra,  and  not  amongst 
the  intestines  in  front  of  these  bones,  and  that  this  was  the  true  explanation 
of  the  escape  of  these  viscera,  not  that  the  bullet  had  passed  amongst  them 
without  injuring  them'"'  (Figs.  18,  19,  and  20).  Such  observations,  too,  in 
the  notes  of  cases  as  "no  perforations  seen,"  and  the  like,  are  by  no  means 
convincing  that  perforations  had  not  been  produced  ;  they  sometimes  heal 
quickly,  and  they  are  often  overlooked  at  operations.  It  would  truly  be  an 
extraordinary  fact  if,  in  the  cases  noted  below,  absence  of  visceral  lesion  were 
the  true  explanation  of  absence  of  symptoms,  for  this  was  noticed  in 
22 '2  per  cent,  of  them.  It  is  a  still  more  unexpected  event  that  no  leakage 
should  take  place  from  wounds  in  such  large  arteries  as  the  axillary  and 
superficial  femoral,  but  Nos.  83,  84,  and  126,  under  "Wounds  of  Arteries," 
are  cases  in  point  where  no  extravasation  of  blood  was  found  when  the  vessels 
were  seen  at  operations  or  on  post-mortem  examination. 

Some  special  organs  afford  special  symptoms  of  having  been  injured — 
hsematemesis  in  stomach  cases,  escape  of  bile  in  liver  cases,  occasionally  ; 
heematuria  in  kidney  cases  ;  haematuria  and  escape  of  urine  in  bladder  cases. 
But  many  of  these  symptoms  may  be  present  in  any  case,  with  peritonitis 
common  to  all  except  where  the  large  intestine,  bladder,  or  kidney  is  wounded 
extra-peritoneally,  and  even  in  these  the  peritoneum  may  become  infected  by 
extension  from  the  extra-peritoneal  wound.  The  symptoms  present,  then,  in 
any  particular  case  are  the  sum  of  the  symptoms  due  to  injuries  to  the  various 
viscera  implicated  in  the  bullet  track  ;  and,  as  in  many  of  them  no  symptoms 
at  all  develop,  it  happens  that  the  direction  and  site  of  the  bullet  track, 
combined  with  the  known  anatomical  positions  of  the  contents  of  the  abdomen, 
are  the  only  reliable  signs  indicating  the  probability  of  -  damage  to  any 
particular  part  within,  and  the  probability  may  be  taken  as  the  highest 
possible  when  these  conditions  point  to  it. 

The  amount  of  damage  a  bullet  traversing  the  abdominal  cavity  is 
capable  of  producing  on  the  contained  viscera  depends  largely  on  the  direction 
in  which  it  passes.  Transverse,  vertical,  and  oblique  wounds  are  more 
dangerous  than  antero -posterior  ones,  because  in  them  the  perforation  of  the 
hollow  viscera  are  certain  to  be  more  numerous,  and  injuries  of  the  solid 
viscera  are  likel}^  to  be  produced  as  well.  This  opinion  has  always  been  held, 
and  the  experience  of  the  late  war  further  corroborates  its  correctness.  Sir 
Frederick  Treves  "j"  evidently  takes  this  view,  for  in  dealing  with  the  question 
of  laparotomy  on  a  campaign,  he  states  that  he  "  would  exclude  from  opera- 
tions all  cases  of  transverse  or  oblique  wounds  above  the  umbilicus,  because  it 
is  practically  impossible  to  do  all  that  is  required  "  in  these  cases. 

Internal  hsemorrhage  from  omental  or  mesenteric  vessels,  or  from  solid 
organs,  exclusive  of  mere  hsematemesis,  haematuria,  or  melena,  occurred  in 
25  cases — that  is,  in  12  per  cent.  ;  and  of  these  25  cases,  17,  or  68  per  cent., 
died.  These  figures  by  no  means  represent  either  the  incidence  of  this 
complication  or  the  death-rate  really  due  to  it  for  the  total  number  of 
abdominal  cases  met  with  during  the  whole  war ;  for  it  must  be  remembered 
that  the  cases  from  which  they  are  derived  had  all  lived  long  enough  to  reach 
field  or  stationary  hospitals,  whereas  the  majority  of  such  cases,  when  medium 
or  lai-ge  vessels  are  wounded,  die  on  the  field  before  surgical  aid  can  be  given 
them. 

Extravasation  of  the  contents  of  those  hollow  viscera  which  have  a 
complete  peritoneal  coat  did  not,  as  already  stated,  occur  to  any  marked 
degree  in  nearly  all  the  cases  where  the  bullet  traversed  the  cavity  of  the 
abdomen,  and  its  absence,  or  inconsiderable  amount,  is  referred  to  frequently 


*  See  "  Journal  of  the  R.A.M.  Corps  "  for  January,  1905. 
t  "  Medico-Chirurgical  Transactions,"  Vol.  LXXXIII. 
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in  the  post  mortem  reports.  But  it  was  indicated  by  peritonitis,  which  was 
present  more  or  less  in  164  cases,  or  79*2  per  cent.  ;  and  of  these  164  cases, 
59,  or  35'9  per  cent.,  died.  But  when  those  parts  of  the  large  intestine  or  of 
the  bladder  which  are  devoid  of  peritoneum  were  wounded,  extravasation  into 
the  cellular  tissue  invariably  occurred,  giving-  rise  to  cellulitis  and  septicsemia, 
and  usually  causing  death,  showing,  as  Mr.  Makins  has  observed,  that  extra- 
peritoneal wounds  of  the  liollow  viscera,  were  more  fatal  than  those  in  which 
the  peritoneal  surface  was  opened,  exactly  the  reverse  of  what  was  formerly 
believed  to  be  the  case.  In  some  few  of  these  peritonitis  did  occur  from 
extension  of  the  infection  from  the  extra-peritoneal  wound  to  the  neighbouring 
peritoneum. 

With  regard  to  the  remaining  43  cases,  in  which  peritonitis  is  not  noted, 
it  may  be  that  any  slight  signs  which  developed  in  them  were  masked  by  the 
use  of  morphine. 

The  bullet  lodged  in  41  cases,  or  the  large  proportion  of  19 '8  per  cent.  Bullet  lodged. 
This  is  explained  by  the  length  of  the  bullet  track  in  some  of  these  cases, 
extending  as  it  did  from  the  upper  part  of  the  chest  to  the  pelvis,  and 
by  the  fact  that  it  frequently  passed  through  the  pelvic  and  other  bones. 
The  missile,  including  a  fuse-screw  and  a  shrapnel  bullet,  was  extracted  in 
19  cases,  or  46'3  per  cent.,  of  the  total  cases  in  which  it  was  retained.  In  two 
other  cases,  Nos,  105  and  114 — one  of  which,  114,  was  quite  a  surgical 
curiosity — the  bullet  was  passed  or  extracted  through  the  urethra.  Mr.  Makins 
reports  a  third  case  in  his  "  Surgical  Experiences. " 


Laparotomy  for  Gunshot  Wounds  of  the  Abdomen. 

On  the  supposition  that  all  bullets  which  traverse  the  abdominal  cavity  Apparent  neces- 
produce  visceral  lesions,  and  peritonitis  or  internal  hsemorrhage,  the  teaching,  ^^^^jj^^j^g^g^^^'^"'^^ 
previous  to  the  Spanish- American  and  Boer  Wars,  regarding  the  treatment  of 
penetrating  gunshot  wounds  of  the  abdomen,  was  that  they  could  hardly 
recover  unless  laparotomy  was  performed,  and  the  intestinal  apertures  closed, 
the  haemorrhage  controlled  by  ligature,  and  the  extravasated  matter  washed 
out  of  the  peritoneal  cavity.  This  conclusion  was  a  perfectly  logical  one  to 
derive  from  the  premises — that  penetration  always  included  visceral  lesion, 
and  that  visceral  lesion  always  included  extravasation  and  general  peritonitis, 
or  internal  haemorrhage,  and  death  in  eitljer  case,  unless  operative  interference 
were  undertaken  in  order  to  carry  out  the  necessary  procedures. 

But  practical  experience  in  both  the  late  wars  has  proved  that  the  Experience 
premises  were  incorrect,  and,  therefore,  the  conclusion  wrong.    It  may  be  ^Q°^^i'^°^^g^^^'°" 
true  that  penetration  does  not  always  mean  visceral  lesion  and  the  fatal  required 
complications  and  results  above  named ;  but  it  is  unquestionably  true  that 
penetration  does  not  always  include  such  visceral  injuries  as  must  inevitably 
result  in  extravasation  of  the  intestinal  contents  in  such  quantity  as  will 
certainly  produce  general  peritoriitis. 

The  majority  of  surgeons  who  went  to  South  Africa  during  the  early  days 
of  the  war  were  convinced  of  the  correctness  of  the  old  theory  in  this 
connection  ;  thus  they  naturally  believed  that  laparatomy  was  the  only  means 
to  employ  on  recognition  of  penetration  in  abdominal  cases.  They  believed,  in 
fact,  that  the  same  procedures  should  be  carried  out  on  a  campaign  as  would 
certainly  be  employed  on  similar  cases  in  a  civil  hospital  at  home.  But  it  is  Circumstances  of 
here  that  the  differences  in  the  circumstances  under  which  these  cases  have  to  ^'^^^  hospitals  and 
be  treated  on  active  service  and  at  home  come  in  for  consideration,  A  surgeon  ^iffemiT^*^^^ 
is  not  justified  in  exploring  the  abdomen,  unless  death  is  otherwise  inevitable, 
if  he  cannot  practically  guarantee  such  aseptic  conditions  of  the  wound  he 
makes,  and  of  his  hands  and  instruments,  that  he  will  be  enabled  to  remove 
all  infective  matter  already  free  in  the  cavity,  and  that  his  procedures  will  add 
none  to  that  already  present^ — -in  a  word,  that  the  wound  will  run  an  aseptic 
course.  These  conditions  are  to  be  obtained  in  a  civil  hospital ;  the  surgeon 
has  unlimited  possibilities  as  to  assistance  at  such  operations,  as  well  as  for 
nursing  the  cases  afterwards  ;  the  operations  can  be  done  deliberately  and  at 
leisure,  not  at  a  time  of  over-pressure  of  work  with  the  hospital  suddenly 
filled  with  wounded  men  ;  the  surgeon  and  his  assistants  who  do  them  are 
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Favourable  con- 
ditions absent  in 
Boer  War. 
Water  for  lotions 
not  obtainable. 


Laparotomy  at 

stationary 

hospitals. 


not  hampered  by  the  knowledge  that  spending  hours  on  operations  on  these 
men,  the  majority  of  whom  will  die  in  any  case,  entails  the  neglect  of  the 
treatment  of  others  who  will  probably  die  or  lose  their  limbs  as  the  direct 
consequence  of  that  neglect;  and,  besides,  patients  with  abdominal  injuries 
are  fairly  certain  to  reach  the  civil  hospital  for  treatment  within  six  hours  of 
the  accidents  to  which  they  are  due. 

None  of  these  favourable  conditions  were  present  in  South  Africa,  and 
seldom  can  be  calculated  on  in  any  campaign  ;  but  the  circumstances  which 
were  especially  against  the  performance  of  laparotomy  in  the  Boer  War  were 
those  on  which  depended  the  impossibility  of  anything  like  really  effective 
antiseptic  surgery  at  the  front,  in  the  field  hospitals,  where  these  operations 
must  be  done  to  give  good  results.  Thoroughly  antiseptic  work  is  impossible 
without  a  practically  unlimited  supply  of  the  various  antiseptic  lotions,  and 
this  predicates  an  unlimited  supply  ot  water  suitable  for  making  them.  This 
was  where  antiseptics  failed  to  a  large  extent  during  the  Boer  War.  Water 
suitable  for  lotions  was  seldom  available  ;  what  could  be  obtained  was  nearly 
always  muddy,  and,  therefore,  would  not  pass  through  a  Berkefeld  filter  ;  it 
was,  on  many  occasions,  unspeakably  dirty  and  foul-smelling,  contaminated 
with  excreta  of  cattle  and  of  human  beings.  Water  from  the  rivers  was  bad, 
especially  from  the  Modder,  but  that  collected  in  "pans  "  was  worse.  Boiling 
was,  for  the  most  part,  impossible,  because  fuel  was  scarce  and  seldom  to  be 
obtained  in  sufficient  quantity  even  for  cooking  purposes.  Under  these 
circumstances,  as  might  be  expected,  laparotomies  failed  to  save  patients  on 
whom  they  were  performed  in  as  high  a  proportion  as  6 9 '2  per  cent.,  and  the 
cases  which  recovered  were,  with  two  exceptions,  only  those  in  which  tlie 
manipulations  which  were  required  within  the  abdomen  w^ere  of  the  simplest 
kind;  of  the  15  cases  in  which  the  intestines  were  repaired  by  suture  or 
resection  73 "3  per  cent.  died. 

The  difficulties  as  to  water  for  lotions  and  for  the  sterilisation  of  hands 
and  instruments  did  not,  of  course,  exist  at  general  and  stationary  hospitals ; 
means  were  to  be  obtained  there  for  operations  under  fair  or  good  conditions 
as  regards  "  antiseptic  precautions."  Accordingly  it  happened  that  the  two 
successful  resections  (Nos.  36  and  45)  out  of  the  three  noted  below  were 
performed  at  fixed  hospitals — one  by  Dr.  Neale  at  Estcourt,  and  the  other 
by  Mr.  P.  Luke  at  Kroonstadt.  Both  cases  were  treated  under  the  most 
favourable  conditions,  Neale's  six  hours,  and  Luke's  12  hours,  after  the  receipt 
of  the  wounds.  The  third  resection  was  done  at  a  field  hospital,  and  died. 
Of  the  other  six  recoveries  in  which  the  abdomen  was  opened  : — 

2  were  for  suture  of  the  intestine ; 
1  was  for  colotomy  ; 

1  was  for  artificial  anus  ;  and 

2  were  for  the  purpose  of  irrigation  and  drainage  of  the  cavity. 


Primnry 
laparotomies 
practically 
abandoned. 


Lnpaiatomy  for 

internal 

hgemorrbage. 


Most  of  these  also  were  treated  at  fixed  hospitals,  and  were  not  primary 
laparotomies. 

Seeing  the  great  mortality  which  followed  operations  on  the  abdomen, 
surgeons  soon  practically  abandoned  primary  laparotomy  in  field  hospitals  ; 
then  many  cases  of  evidently  penetrating  wounds  were  found  to  have 
recovered  with  little  or  no  indication  of  visceral  lesion,  and  soon  it  seemed  to 
be  the  generally  accepted  opinion  that  no  abdominal  case  required  operation, 
certainly  not  as  a  primary  laparotomy,  and  only  at  a  later  period  if  the 
symptoms  present  showed  that  recovery  was  hopeless  without  it ;  but  by  that 
time  tbey  were  usually  hopeless  in  either  case,  with  or  without  operation.  In 
consequence,  then,  of  the  impossibility  of  doing  these  operations  under  even 
fliirly  good  antiseptic  conditions  and  of  their  high  mortality,  as  well  as  of  the 
fact  that  many  cases  recovered  without  interference,  it  is  evident  that  the  old 
theory  of  the  necessity  of  performing  laparotomy  in  all  penetrating  gunshot 
wounds  of  the  abdomen  requires  modification  to  the  extent  that  operations  are 
not  justifiable  unless  such  s\mptoms  occur  as  point  strongly  to  the  onset  of 
peritonitis,  and  not  even  then  if  means  and  materials  for  antiseptic  work  are 
not  available. 

On  the  other  hand,  operation  for  the  control  of  internal  haemorrhage  in 
abdominal  cases  is  in  a  different  position.    When  large  vessels  within  the 
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abdomen  are  wounded,  the  cases,  of  course,  do  uot  reach  the  field  hospitals. 
But  when  medium  and  small  vessels  are  lacerated,  death  may  not  occur  so 
rapidly,  and  cases  of  this  kind  do  come  under  observation  and  may  be 
amenable  to  treatment,  and,  naturally,  this  can  only  be  carried  out  when  the 
abdomen  has  been  opened.  Even  the  smaller  vessels  in  the  abdomen  give  rise 
to  persistent  hsemorrhas-e  when  torn  ;  there  is  littlf^  or  no  tendency  to  clotting 
in  their  cut  ends,  nor  can  any  tension  be  set  upon  them  such  as  would  tend  to 
cause  cessation  of  bleeding  into  the  more  resistant  structures  of  a  limb  ;  even 
small  vessels  in  this  situation  tend  to  bleed  until  a  ligature  is  applied,  or 
death  takes  place. 

Haemorrhage  to  any  dangerous  extent  from  Mauser  wounds  in  solid 
organs  seldom  occurred,  except  occasionally  in  the  case  of  the  liver  and  the  ^^^^y^^g'^'^i^^goli^ 
spleen ;  and  wounds  even  in  the  latter  organ  do  not,  as  formei-ly  thought,  viscera, 
always  continue  to  bleed  until  death  or  operation  ])uts  an  end  to  it.    Sir  F. 
Treves  has  recorded  (No.  44)  on  Avhich  he  operated  and  found  a  large 

amount  of  blood  in  the  abdomen,  the  result  of  wound  of  the  spleen,  but  the 
hsemorrhage  had  ceased  ;  and  another  precisely  similar  case  was  published 
lately,  but  I  am  at  present  unable  to  give  the  reference. 

The  abdominal  cases  in  which  internal  hsemorrhage  occurs,  and  which  Hgemorrhagn  fo 
may,  nevertheless,  come  under  observation  in  field  hospitals,  are  usually  those  yhich  operation 

1         J I  1      p  ;  1  J  r"  ,  1     1    n         •  IS  necessary, 

where  the  vessels  of  the  omentum  or  mesentery,  or  of  the  riollow  viscera,  are 

implicated,  and  in  these  cases,  as  already  pointed  out,  the  loss  of  blood  usually 
proceeds  until  death  takes  place  unless  controlled  by  operation. 

These  cases  are  in  a  different  position  to  that  of  cases  of  merely  suspected 
lesion  to  hollow  viscera.  Many  of  the  latter  recover  without  operation  ;  very 
few,  if  any,  of  the  former  do.  The  logical  conclusion  to  arrive  at,  then,  is 
that  in  cases  in  which  internal  hsemorrhage  is  evidenced  by  the  usual  signs, 
and  where  its  continuance  is  shown  by  a  steadily  increasing  a,rea  of  dulness  in 
the  flanks,  operation  for  ligature  of  the  wounded  vessels  and  removal  of  the 
extravasated  blood  clot  should  be  immediately  undertaken  ;  operation,  under 
these  circumstances,  is  the  lesser  evil,  because  without  it  the  cases  will  surely 
die,  and  with  it  they  may  be  saved  ;  and  this  quite  irrespective  of  the  absence 
of  anything  like  ideal  means  of  antiseptic  surgery  which  so  often  obtained  in 
fc'outh  Africa,  and  which  will  probably  exist  to  a  large  extent  in  all 
campaigns. 

That  the  death-rate  following  all  operations  on  cases  of  gunshot  wounds  Failure  of 
of  the  abdomen  in  the  Boer  War  should  have  been  as  high  as  nearly  laparotomy  and 
70  per  cent,  is  not  astonishing,  considering  that,  except  in  the  early  days 
of  the  campaign,  they  were  not  performed  until  it  became  apparent  that 
omitting  them  meant  abandoning  the  patients  to  certain  death.  Peritonitis 
had  already  set  in  and  was  often  general  in  extent,  and  under  these 
circumstances  perforations  are  difficult  to  discover  ;  the  walls  of  the  gut  will 
not  hold  sutures  when  they  are  found ;  apertures  may  be  overlooked,  and  the 
necessary  manipulations  are  liable,  or  indeed  certain,  to  break  down  adhesions 
which  Nature,  in  her  efforts  to  limit  the  peritonitis,  has  already  succeeded  in 
forming  between  the  wounded  portions  of  the  cut  and  the  uninjured  coils  next 
to  them.  The  delay  which  necessarily  took  place  before  the  majority  of  these 
operations  were  performed,  and  the  impossibility  of  performing  them  in 
accordance  w^ith  the  modern  surgical  requirements,  are  sufficient  to  account 
for^  their  marked  want  of  success ;  w^hile,  on  the  other  hand,  the  very 
satisfactory  results  obtained  in  the  two  cases  of  resection  of  12  inches  and 
15  inches  of  small  intestine  indicate  that  the  causes  of  the  high  death-rates 
were_  as  above  suggested,  for  they  w^ere  done  under  exactly  the  reverse 
conditions — in  stationary  hospital,  soon  after  the  receipt  of  the  injuries, 
and  with  means  of  antiseptic  procedures  available,  in  fact,  under  conditions 
more  nearly  ccrresponding  to  those  ideal  ones  to  be  obtained  in  a  civil  hospital 
at  home. 

The_  conditions  adver-se  to  successful  operations  on  the  abdomen  were 
present  in  a  peculiarly  marked  and  unexpected  degree  in  South  Africa ;  but, 
judging  from  the  report  of  the  Surgeon-General  of  the  United  States  Army, 
they  were  equally  so  in  the  late  Spanish-American  War,  and  in  future  wars, 
though  every  effort  will,  no  doubt,  be  made  to  diminish  them,  they  probably 
will  still  so  far  prevail  as  to  render  laparotomy  in  war  hospitals  always  an 
unsa.tisfactory  operation.  - 
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This  is,  no  doubt,  taking  a  pessimistic  view,  but  it  is  justified  by  the 
experience  of  the  two  late  wars.  To  give  favourable  results,  laparotomies 
must  be  performed  early,  and  they  must  remain  aseptic,  that  is,  they  must, 
practically  always,  be  carried  out  in  movable  field  hospitals,  but  these  are 
places  where  it  is  im.possible,  so  far  as  is  at  present  apparent,  to  guarantee 
an  aseptic  course  to  any  operation  wound. 

The  following  notes  give  all  the  available  details  of  the  207  cases  of 
penetrating  gunshot  wounds  of  the  abdomen  of  which  records  are  to  be 
obtained  at  present.  The  cases  are  grouped  under  the  various  headings  of 
"  Stomach,"  "  Small  Intestine,"  "  Large  Intestine,"  &c,,  according  as  each 
organ  appears  to  be  the  only  viscus  or  the  principal  viscus  likely  to  have 
been  involved  in  the  wound,  in  order  to  ascertain,  if  possible,  why  and  to 
what  extent  perforation  of  any  particular  viscus  produces  symptoms  and 
aflPects  the  death-rates.  A  marked  contrast  will  be  observed  in  these 
connections  between  wounds  of  the  hollow  and  of  the  solid  organs.  But 
other  striking  results  are  also  brought  out  by  this  method  of  classification, 
and  these,  with  such  remarks  on  treatment  as  may  be  required,  will  be 
reserved  until  the  groups  have  been  individually  considered  : — 


Death-rate  ^ 
15*3  per  cent. 


Some  peritonitis 
in  84-6  per  cent. ; 
hsematemesis  in 
53-8  per  cent. 


Group  1. — -Stomach. 

The  stomach  is  noted  as  wounded  in  19  cases.  In  5  of  them  it  appeared 
to  be  the  only  viscus  wounded  ;  of  these  one  died ;  in  8  others  it  appeared  to 
be  the  principal  viscus  wounded — principal,  that  is,  as  regards  its  tendency  to 
cause  death — and  of  these  also,  one  died.  Thus,  of  the  13  cases  in  which  the 
stomach  alone  was  wounded,  or  where  in  conjunction  with  wounds  of  other 
viscera,  it  was  the  principal  viscus  wounded,  all  but  two  recovered.  One  of 
the  fatal  cases  (No.  7)  died  of  haemorrhage,  and  the  other  (No.  13)  of 
peritonitis  after  operation.  These  were  all  typical  Mauser  wounds ;  and  as 
no  particular  line  of  treatment  was  followed  in  the  11  cases  which  recovered, 
and  as,  with  few  exceptions,  they  were  subject  to  the  usual  unfavourable  con- 
ditions as  regards  enforced  transport,  &c.,  it  may  be  assumed  as  evident  that 
ordinary  Mauser  perforations  of  the  stomach  are  not  as  fatal  injuries  as  those 
produced  by  the  older  bullets  were  believed  to  be.  This  is  probably  due  to 
the  small  size  of  the  apertures  and  the  thickness  of  the  coats  of  the  organ 
which  tend  to  limit  extravasation,  assisted,  no  doubt,  by  the  collapse  of  the 
viscus  which  takes  place  on  the  escape  of  the  contained  gas. 

Of  the  13  cases,  11  had  peritonitis  in  more  or  less  marked  degrees  ; 
9  cases  suffered  from  vomiting  and  7  had  hsematemesis. 

Laparotomy  was  performed  in  one  case  (No.  13),  which  died ;  in  one  case 
a  circumscribed  abscess  containing  bile  and  pus  between  the  liver  and 
diaphragm  was  open  and  drained ;  this  case  (No.  4)  recovered  with  a  biliary 
fistula  which  was  nearly  closed  when  the  man  was  sent  to  the  Base. 


Stomach  (?) — ■ 
Pain  and  flatu- 
lence— No  opera- 
tion— Recovered. 


Gunshot  Woiinds  of  Stomach. 


500  yards  range  ; 
inch  to  right  of  last 


Case    1.— C.  S.,  wounded  31st  March.   1900,  at 
admitted  3  General  Hospital  21  days  later.  Entrance 

dorsal  spine  ;  exit  2  inches  below  right  costal  margin  and  2  inches  from  mid- 
line of  abdomen,  both  small  (Mauser)  and  healed.  Spent  two  days  in  hut 
where  wounded  ;  was  given  medicine  "  to  relieve  pain  and  bowel  movement." 
Has  been  troubled  with  flatulence,  but  except  that  he  looks  pale  and  weakly, 
has  no  other  unfavourable  signs.  "  Bullet  must  have  perforated  stomach." — 
(Hospital  Records). 


Stomach 

Vomiting,  tender* 
nesrt,  and 
pyrexia — No 
operation — 
Eecovered. 
Bullet  lodged. 


Case  2. — Private  K.,  wounded  11th  June,  1900,  at  300  yards  range; 
admitted  4  Stationary  Hospital  six  days  later.  Entrance  just  below  xiphoid 
cartilage  ;  no  exit,  but  probe  passed  downwards  and  to  left  for  1^  inches. 
Vomited  at  once  on  being  hit,  but  was  able  to  walk  half  mile  to  ambulance ; 
frequent  vomiting  for  24  hours  ;  no  hsematemesis  ;  out  of  danger  on  admission, 
but  still  lay  most  carefully  on  his  back,  to  avoid  movement ;  decided  fulness 
in  epigastric  and  left  hypochondriac  regions,  with  tenderness  on  palpation. 
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The  M.  O.  described  his  conditioi)  as  one  of*  "  ridiculously  good  health,  although 
there  is  an  evening  rise  of  temperature."  Transferred  26th  day.  — (Civil 
Surgeon  A.  Nuthall.) 

Case  3.— Private  C,  wounded  11th  June,  1900,  at  200  yards  range;  Stomach,  liver, 
admitted  4  Stationary  Hospital  six  days  later.     Entrance  (Mauser)  through  JJJ^'JiJ^J^'JjJ^ 
xiphoid  cartilage;  exit  1  inch  belov^  angle  right  12th  rib,  and  2  inches  from  No'^opelation^" 
spinous  processes  of  vertebrae.     Felt  like  "injured  at  football  but  lasting  Recovered, 
longer  ; "  severe  abdominal  pain  for  four  days,  during  which  he  had  practically 
no  food.    Had  a  sharp  attack  of  epididymitis  leftside  the  20th  day.  Tongue 
clean,  bowels  acting,  and  condition  good  when  transferred. — (Civil  Surgeon 
A.  Nuthall.) 

Case  4. — Lieutenant  S.,  wounded  by  Mauser.    Entrance  2  inches  below  Stomach  and 
right  costal  margin;  exit  to  right  of  spine  at  a  rather  higher  level.    "  From  liver (?)— No 
position  of  wounds  bullet  must  have  passed  through  Uver  and  stomach."  ^QcaveredT 
Lay  on  field  24  hours  without  food  or  drink  ;  drank  eight  waterbottlesfull 
when  picked  up  ;  recovered.— (Records  Imperial  Yeomanry  Hospital). 


Case  5. — Private  F.,  wounded  30th  April,   .      Entrance  seventh  Stomach— Liver 

right  intercostal  space  ant.  axillary  line  ;  exit  immediately  above  centre  of  and  pleura  (?) — 
crest  left  ilium.    Vomited  large  quantity  of  blood  two  hours  after  being  hit,  JJo  optrS^ 
but  none  since  ;  "  pleura,  liver,  stomach,  colon  and  probably  small  intestine  Recovered, 
traversed."    Convalescent  in  a  month. — (Civil  Surgeon  J.  W.  Smith.) 


Case  6. — Trooper  M.,  wounded  2nd  May,  1902;  admitted  16  General  Stomach  and 
Hospital  18  hours  later.     Entrance  ninth  right  intercostal  space  3  inches  ^^Y^^  Collapse, 
behind  nipple-line ;  exit  seventh  intercostal  space  a  little  behind  left  nipple-  hgemcitfmesis-— 
line — direction  upwards  and  forwards.  Drainage- 
Collapse  ;  great  pain  over  liver  and  stomach  ;  constant  hiccough  and  Recovered, 
hiematemesis,    and  trying   to   vomit  ;    temperature    97 '4° ;    liver  dulness 
obliterated  ;  dulness  in  both  flanks  ;  upper  half  abdomen  motionless. 

Morphia,  rectal  feeding,  and  ice  to  suck  for  11  days.  Bile-stained  fluid 
collected  between  liver  and  diaphragm  was  evacuated  by  incision  a  month- 
after  wound — five  pints ;  biliary  fistula  was  closing,  and  he  was  up  and  on  full 
diet  on  74th  day  when  transferred  to  20  General  Hospital.  "  The  stomach 
and  liver  in  all  probability  wounded." — (Captain  Walton,  R.A.M.C.) 


Case  7. — Lieutenant  B.,  wounded  19th  August,  1900  ;  admitted  Imperial 
Yeomanry  Field  Hospital  after  five  miles  in  ambulance. 

Entrance  (^  inch),  3  inches  to  left  of  mid-line,  and  2  inches  below  margin 
of  ribs;  exit,  11th  intercostal  space,  4  inches  from  spines  of  vertebrfe. 

Stated  to  have  vomited  dark-coloured  fluid  ;  pulse  feeble  and  rapid  ;  free 
bleeding  from  entrance  wound.    Died  next  day. — (Civil  Surgeon  Sheen.) 


Stomach —  Hfema- 
temesis,  rapid 
pulse,  collapse — 
No  operation — 
Died. 


Case    8. — Lance-Corporal    P.   I.,  wounded    25th    January,    1900,   at  Stomach  (?)— 
600  yards  range  ;  admitted  2  General  Hospital  six  days  later.    Entrance  Ifematemesis  aud 
(Mauser)  in  pest,  axillary  line,  between  left  10th  and  11th  ribs  ;  exit  through  ^2,1",^^"''° 
tip  of  xiprioid  cartilage.  Recovered. 

Ran  1,000  yards  after  being  wounded,  and  vomited  much  blood  ;  passed 
quantities  of  blood  by  bowel  for  two  days  ;  slight  cough,  but  no  expectoration  ; 
pain  on  deep  inspiration.  Collodion  dressing  ;  sent  to  Base  convalescent  on 
13th  day. — (Records,  2  General  Hospital.) 


Case  9.— E.  D.,  wounded  11th  May,  1900  ;  admitted  3  General  Hospital  Stomach  (?)— No 

23  days  later  ;  had  been  in  a  field  hospital  and  afterwards  in  Russo-Dutch  symptomsnoted— 

Hospital  in  the  interval.    Entrance,  5  inches  to  left  of  12th  dorsal  spine  ;  no  Recovered."''" 

exit,  but  bullet  located  by  X-rays  just  above  and  to  left  of  umbilicus.    There  Bullet  lodged, 
were  no  signs  of  pulmonary  damage,  no  vomiting  of  blood,  nor  melena.    As  on 
admission  the  symptoms  were  "  practically  nil,"  he  was  invalided.  — (Civil 
Surgeon  A.  Young.) 
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Stomach  and 
li  ver — Vomiting, 
pain,  and  tym- 
panites— No 
operation — 
Recovered. 


Case  10. — Private  C,  wounded  2nd  January,  1900,  at  800  yar:ls  ranae  ; 
admitted  3  General  Hospital  six  days  later. 

Entrance  (Mauser),  "2  inches  to  I'ight  of  second  lumbar  spinous  process; 
exit,  1^  inches  to  right  and  ^  inch  above  base  of  ensiform  cartilage.  A  good 
deal  of  shock  ;  much  pain  and  tenderness,  with  didness  over  lower  half  right 
chest,  accompanied  by  dyspnoea ;  pain  over  abdomen,  which  latter  was 
tympanitic  for  some  days  ;  marked  tenderness  over  liver,  with  vomiting  and 
jaundice  for  a  week  or  more.  Scar  from  liver  abscess  evacuated  three  years 
ago.  Complete  convalescence  43rd  day  when  invalided. — (Civil  Surgeon 
Stuart.) 


Stomach  and 
Inng— 
Spleen  (?)— 
Hemorrhage — 
No  operation — 
Recovered. 


Case  11. — Admitted  Maritzburg.  Mauser  traversed  lower  lobe  of  left 
lung  superficially,  causing  small  hsemothorax,  then  stomach  and  (probably) 
spleen.  Dulness  in  left  flank  (haemorrhage)  ;  no  other  untoward  symptoms 
till  a  month  later,  when  he  had  an  attack  of  hsematemesis  ;  recovered. — 
(Civil  Surgeon  Irvine.) 


Stomach  and 
kidney  (?) — 
Hsematemesis, 
melena,  and 
hsematuiia — No 
operation — 
Recovered. 

Stomach  and 
liver — Periton- 
itis— Hgema- 
tamesis  and 
melena — 
Laperotomy — 
Died. 


Case  12.— Private  Mc.C,  wounded  28th  November,  1899.  Entrance 
(Mauser)  immediately  below  right  12th  rib  ;  exit  small  also,  in  front  near 
mid-line,  about  same  level.  Vomiting  blood  ;  blood  in  urine  and  stools  for 
about  two  days.  Discharged  "fit." — (Records  Royal  Victoria  Hospital, 
Netley.) 

Case  13. — -Entrance  (Mauser),  f  inch  from  spine,  opposite  eighth 
intercostal  space ;  exit  through  seventh  left  costal  cartilage,  1  inch  from 
mid-line. 

Vomited  blood  freely  and  passed  blood  by  bowels.  On  third  day  frothy, 
bile-stained  fluid  of  faecal  odour  was  escaping  from  exit  wound ;  laparotomy 
by  vertical  incision  through  wound  ;  rugged  furrow  on  under-surface  left  lobe 
of  liver  ;  stomach  contracted,  and  firmly  adherent  to  latter  and  diaphragm  ; 
on  separating  adhesions,  a  slit  found  in  lesser  curvature  close  to  right  of 
oesophagus,  which  was  sutured  ;  cavity  mopped  out  and  irrigated  ;  drained. 
Four  days  later  suturing  of  stomach  had  given  way,  and  constitutional  infec- 
tion was  manifest.  On  10th  day  severe  haemorrhage  set  in.  Died  15th  day. 
No  post  mortem. — (Mr.  Makins.) 


(jrroup  2. — Small  Intestine. 


Mortality  of 
wounds  of  small 
intestine  62-8  per 
cent. 


Some  peritonitis 
present  in  all 
cases. 


Laparotomies. 


Wounds  due  to 
bullets  other  than 
Mausers. 


There  were  37  cases  in  which  wound  of  the  small  intestine  was  noted. 
Of  these,  it  appeared  to  be  the  only  viscus  wounded  in  20,  with  12  deaths, 
and  it  was  the  principal  viscus  wounded  in  15  others,  10  of  which  died.  Thus 
in  35  cases  in  which  the  small  intestine  alone  was  wounded,  or  where  it 
appeared  to  be  the  principal  viscus  wounded,  13  recovered  and  22  died. 
The  remaining  2  cases  out  of  the  total  37,  where,  from  the  apparent 
symptoms,  wound  of  the  bladder  was  considered  the  principal  injury,  also 
died. 

When  the  multiplicity  of  the  perforations  usually  produced  in  the  small 
intestine  by  small-bore  bullets  is  remembered,  it  is  not  the  high  death-rate, 
but  rather  the  fact  that  any  of  them  recovered,  that  creates  astonishment. 
The  probable  causes  of  the  escape  from  peritonitis  and  death  in  these  cases 
has  been  already  referred  to. 

Peritonitis  was  more  or  less  present  in  all  the  cases  in  this  group,  and 
internal  haemorrhage  in  10  ;  the  bullet  remained  lodged  in  6  of  the  cases,  and 
2  of  them  recovered  ;  in  one  it  was  extracted  during  a  laparotomy,  and  the 
case  died. 

Laparotomy  was  performed  in  11  cases,  of  which  7  died  {vide  Table  11, 
page  120).  Of  the  two  cases  of  resection  which  recovered  out  of  the  three 
operations  of  this  kind,  one  was  done  with  a  Murphy's  button,  and  the  other 
was  a  circular  enterorrhaphy. 

It  is  a  significant  fact  that  all  the  4  cases  due  to  Henry-Martini  or 
shrapnel  bullets  proved  fatal. 
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Gunshot  Wounds  of  Small  Intestine. 

Case  14.— Wounded  15th  December,  1899;  admitted  _  same  day 
4  Stationary  Hospital.  Entrance  Mauser  2^  inches  above  left  ihac  crest- 
no  exit.  Collapse  and  great  abdominal  pain.  Median  laparotomy  at  11  p.m., 
two  perforations  of  ileum  closed  with  Lembert's  sutures,  and  peritoneum 
flushed  with  sterile  saline.  Did  very  well  for  24  hours,  but  then  gradually 
sank  and  died  at  5  a.m.  on  third  day  from  peritonitis.  Probably  got  some 
food  that  he  was  warned  to  avoid."  Bullet  not  found. — (Major  Mallins, 
RA.M.C.) 


Ileum — Pain, 
vomiting',  and 
peritonitis — 
l^ullet  lodged — 
Laparotomy 
(suture) — Died. 


Case  15. — M.  H.,  admitted  4  Stationary  Hospital,  24th  February,  1900. 
Was  long  time  on  field  before  he  could  be  brought  in.  Wounded  in  four 
places,  but  most  serious  a  Mauser  in  right  ihac  region — no  exit.  Much 
collapse ;  abdomen  tense  and  tender  ;  free  vomiting.  Flad  no  food  for  some 
time  before  wounded;  was  now  "starved"  for  four  days — only  given  a 
teaspoonful  of  water  at  long  intervals.  Transferred  to  Base  convalescent 
16  days  after  injury. — (Records  4  Stationary  Hospital.) 


Intestine  (?) — 
Collapse,  vomit- 
ini^-,  tense  and 
tender  abdomen- 
No  operation — 
Recovered. 
Bullet  lodged. 


Case  16. — Trooper  C.  E.,  wounded  22nd  March,  1901  ;  admitted 
Klerksdorp  next  day — 14  miles  in  ambulance  wagon.  "  Penetrating  wound 
of  abdomen  "  ;  peritonitis  ;  faecal  vomiting  fourth  day.  Incision  made  in  right 
iliac  region ;  turbid  fluid  escaped,  and  coils  of  collapsed  gut  presented ; 
distended  knuckle  found  in  upper  angle  of  wound,  fixed  by  stitching  and 
opened.  Only  flatus  escaped  till  glycerine  was  introduced,  when  copious  fluid 
motion  followed. 

Vomiting  and  pain  ceased  ;  was  able  to  sit  up  in  a  week ;  awaiting 
operation  for  closure  of  artificial  anus. — (Captain  E.  Thomas,  N.Z.R.) 


Small  intestine — 
Peritonitis, 
obstruction,  and 
ftBcal  vomiting — 
Bullet  lodged — 
Enterostomy — 
Recovered. 


Case  17. — L.  P.,  wounded  at  100  yards  range,  30th  October,  1900  ;  Small_  ^ 

admitted  next  day.    Entrance  1  inch  below  centre  of  left  iliac  crest  ;  exit  Intestine  (.)— ■ 

,  ■/       .  .  .  •  1    ;  I  ^  j_  Distension  and 

just  below  extremity  right  11th  rib.    Blood  oozmg  irom  botli  wounds  ;  rest-  restlessness  No 

lessness  ;  abdomen  distended,  and  left  leg  flexed  ;  tongue  brown  and  pulse  operation— Died. 

rapid.    Morphia  and  champagne.    Died  following  day.    No  post  mortem. — 

(Hospital  Records.) 


range 


Case  18. — G.  S.,  wounded  12th  September,  1900,  at  200  yards 
admitted  3  General  Hospital  next  day.  Entrance  small,  4|-  inches  to  left  of 
12th  dorsal  vertebra ;  exit  2|-  inches  to  left  of  mid-abdomen,  and  2  inches 
above  umbilicus.  Persistently  sick  from  time  of  wound  till  admission.  Qad 
no  food,  but  some  Bovril  given  by  a  friend  against  orders  ;  morphia  given 
several  times.  No  melena,  hsematuria,  or  hsematemesis  ;  local  pain  and 
tenderness  in  left  lumbar  and  iliac  regions.  Treatment — no  food  for  48  hours, 
then  \  oz.  champagne  every  half  hour,  and  with  1  oz.  milk  next  day  ;  dry 
dressing.  Recovered  ;  sent  to  Cape  Town  19th  day. — (Records  3  General 
Hospital. ) 


Small  intestine- 
Pain  and  vomit- 
ing— No 
operation — 
Recovered. 


Case  19. — A.  A.,  wounded  10th  April,  1901,  at  450  yards  range,  carried  Small  intes- 
in  wagon  for  eight  days  till  admitted  12  General  Hospital.     Entrance  0^0""^^^^^ 
(Mauser  ?)  oval  and  clean  (f  inch  by  ^  inch),  f  inch  below  post,  part  of  crest  tenderu^^sT'and 
of  right  ilium,  and  3|-  inches  to  right  of  fifth  lumbar  spinous  process ;  exit  rigidity— No 
small  and  circular  ;  f  inch  to  right  of  umbilicus.  operation — 

Much    discharge   from  entrance — fsecal   odour,    pain,  tenderness   and  ^'^^covered. 
rigidity  in  right  iliac  fossa.     Drain  inserted.     Wounds  healed,  and  all 
abdominal  tenderness  had  subsided  two  months  later  when  invalided. — (Major 
Lougheed,  R.A.M.C.) 


range 


Case  20.— P.  M.,  wounded  12th  April,  1901,  at    80  yards 
admitted  12  General  Hospital  six  days  later.    Entrance  (Mauser)  ragged  and 
circular,  ninth  interspace  right  mid-axillary  line ;  exit  circular,  with  everted 
edges,  between  left  trochanter  and  tuber  ischii, 

(6786)  L 


Small  and  large 
intestine — 
Hajmorrhage  and 
peritonitis — No 
operation — Died. 
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No  blood  by  bowels  or  urethra ;  extensive  dulness  right  abdomen ; 
general  peritonitis  ;  died  next  day. 

Post  mortem. — Much  blood  in  abdomen — -from  mesentery  ;  small  intestine 
eight,  and  large  two,  perforations. — (Major  Lougheed,  R.A.M.C.) 


Small  intestine — 
Collapse,  rapid 
pulse,  and  ftecal 
vomiting- — ^Nt) 
operation — Died, 


Case  21.— Colour-Sergeant  I.,  wounded  21st  October,  1901  ;  admitted 
19  Stationary  Hospital  46  hours,  later.  Entrance  (Mauser)  1  inch  to  right 
of  umbilicus  ;  exit  2|-  inches  below  left  ant.  sup.  iliac  spine.  Collapse  ;  tempera- 
ture, 98°  F.  ;  pulse,  120;  fsecal  vomiting;  pain  along  course  of  bullet; 
wounds  healed.    Nutrient  enemata.    Died  11th  day. 

Post  mortem. — General  peritonitis;  fsecal  matter  exuded  on  opening 
abdomen  ;  coils  of  gut  adherent  to  each  other  forming  abscess  cavities  ;  bowel 
gangrenous  in  parts ;  four  bullet  holes  in  small  intestine ;  right  kidney 
inflamed. — (Records  19  Stationary  Hospital.) 


Jejumim  and 
kidne}' — Hasmor- 
rhage  and 
peritonitis — No 
operation — Died. 


Case  22. — Private  G.,  wounded  30th  September,  1901,  at  100  yards 
range.    History  of  haemorrhage  and  peritonitis  ;  died  one  hour  after  admission. 

Post  worte^^fc.— Entrance  left  lumbar  region  ;  exit  in  hypochondrium  same 
side  ;  great  hsemorrhage  from  gastro-colic  omentum ;  two  holes  in  jejunum  ; 
outer  edge  left  kidney  torn  ;  local  peritonitis. — (Records  19  Stationary 
Hospital. ) 


Stomach,  small 
intestine,  and 
rectum  (?)— Diffi- 
cult micturition 
and  rectal 
abscess — No 
operation — 
Recovered. 


Case  23. — Surgeon-Captain  C,  wounded  18th  December,  1901,  at  short 
range;  admitted  19  Stationary  Hospital  10  days  later.  Entrance  through 
flesh  left  arm,  then  eighth  intercostal  space  same  side,  in  axillary  line ;  exit 
on  outer  side  right  buttock,  "  piercing  stomach,  many  coils  of  intestine  and 
rectum." 

Kept  absolutely  at  rest  for  10  days  ;  afterwards  bore  journey  18  miles  to 
hospital  well ;  pain  at  base  of  bladder  ;  difficult  micturition.  On  20th  day 
abscess  4  inches  up  rectum  burst ;  after  33  days  in  hospital  was  invalided, 
"  quite  recovered." — (Records  19  Stationary  Hospital.) 


Lung — Intes-  Case  24. — Private  W.,  wounded  11th  March,  1900.    Entrance  at  junction 

tines  (?)—  _  j.ight  fourth  rib  with  cartilage,  2  inches  from  border  of  sternum ;  exit 

Sidmnfnffpa?^-  2  inches  below  ant.  sup.  iliac  spine._ 

No  operation—  Shortness  of  breath,  haemoptysis,  and  great  abdommal  pam  tor  two  days  ; 

Recovered.  bowels  not  moved  for  nine  days;  recovered. — (Hospital  Records.) 

Small  intes-  Case   25. — An  officer,  S.,  brought  to  hospital  in  state  of  collapse, 

and  erTtodtis— ^  Entrance  a,t  one  side  of  abdomen  ;  exit  opposite  side,  bullet  having  passed 

No  operanoa—  transversely.    Died  half  an  hour  later  ;  general  peritonitis. — (Civil  Surgeon 

Died.  Hall-Owen). 


Small  intestine 
and  descending- 
colon — Vomiting, 
collapse,  pain  ; 
abdomen  bard — 
No  operation — 
Died. 


Case  26. — Lieutenant  D.,  wounded  1st  June,  1901  ;  admitted  next  day 
17  General  Hospital.  Entrance  midway  bet v/een  umbihcus  and  pubes ;  exit 
over  left  great  trochanter.  Much  vomiting ;  collapse  ;  abdomen  hard  and 
tender,  but  pain  not  marked.  Starvation  treatment  for  24  hours,  morphia 
and  strychnia.  Improved  for  two  days.  On  seventh  bowels  acted  naturally, 
and  same  evening  he  became  restless  ;  collapse  and  death  next  day. 

Post  mortem. — Two  perforations  small  intestine,  and  one  descending 
colon  ;  general  peritonitis  ;  extravasation  of  fseces  ;  abscess  cavity  in 
peritoneal  sac. — (Major  R.  Kirkpatrick,  R.A.M.C.) 


Small  intes- 
tine (?) — Collapse 
and  peritonitis — 
No  operation — 
Died. 


Case  27. — Boer,  P.  M.  Entrance  (Lee-Metford)  1  inch  above  top  of 
right  great  trochanter  ;  exit  1  inch  above  and  anterior  to  left  great  trochanter. 
General  tenderness  and  resistance  in  lower  half  of  abdomen  ;  no  dulness  in 
flanks;  no  hsematuria  nor  melena ;  much  collapse  and  pain.  Unfit  for 
laparotomy  ;  died  shortly  after  admission. — (Major  Stonham.) 
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Case  28.— Captain  S.,  wounded  27th  August,  1900.    Entrance  (Martini-  Small  intestine- 
Henry)  close  to  angle  left  scapula  ;  exit  right  iliac  region,  3  inches  internal  Reaction— DiS 
to  ant.  sup.  iliac  spine,  irregular  and  elongated ;  bullet  found  inside  his 
clothes. 

Five  inches  blackened  contused  intestine,  which  was  cut  across,  protruding 
from  exit.  Wound  enlarged  for  exploring  abdomen  ;  bowel  perforated  six 
times  in  10  inches  of  its  length  ;  excised  12  inches,  end  to  end  anastomosis; 
flushed  and  closed  abdomen  ;  operation  lasted  two  hours.  Seemed  doing  well 
until  fourth  day  after  operation  ;  had  j^assed  flatus ;  no  abdominal  distension 
or  pain.  Death  did  not  seem'  to  be  due  to  abdominal  trouble,  but 
lung  had  been  traversed,  and  he  had  lost  much  blood. — (Colonel  Love, 
K.A.M.a) 


Case  29. — Private  I.  K.,  wounded  11th  December,  1899  ;   admitted  Ileum— 
2  General  Hospital  four  days  later.    Entrance  1  inch  above  right  Poupart's  Lriarotonr"— 
ligament^  exit  1^  inches  above  centre  left  Poupart's  ligament. 

Wounds  septic  ;  peritonitis  fairly  marked.  Next  day  laparotomy  over 
exit,  much  pus  and  blood  escaped,  but  apparently  no  fsecal  matter ;  abdominal 
cavity  irrigated  with  warm  boric  ;  wound  closed  ;  died  following  day. 

Post  mortem. — Extensive  suppurative  peritonitis  ;  two  small  wounds  of 
ileum. — (Records  2  General  Hospital.) 

Case  30. — Sergeant  T.,  wounded  14th  August,  1901;    admitted  two  Small  intestine 

days  later.    Entrance  right  of  sacrum  2  inches  from  mid-line ;  exit  below  a.scendmg 

°  colon — Ffecal 

Umblhcus.  _  _  _  vomiting  and 

Constant  fsecal  vomiting ;  abdomen  distended  ;    liver  dulness  absent  ;  distension— No 
temperature  100°  F.,  respirations  40 — chiefly  thoracic,  marked  thirst.    Second  operation — Died, 
day  after  admission  vomiting  stopped  for  24  hours,  but  came  on  again  ;  eyes 
and  face  jaundiced  ;  died  fifth  day.    (Bowels  confined  throughout.  Brand's 
essence,  ice  and  milk  given.) 

Post  mortem. — Peritonitis  ;  fsecal  matter  and  blood  in  peritoneum ;  small 
intestine  perforated  in  several  places  ;  ascending  colon  also  perforated. — 
(Captain  Faichnie,  RA.M.C.) 

Case  31. — Sergeant  B.,  admitted  19th  April,  1902.     Entrance  right  Small  intestine— 
ileum  ;  exit  2  inches  above  and  1  inch  to  right  of  pubes.    Slight  peritonitis,  P/stension, 
distension  of  abdomen,  and  hiccough  ;  entrance  healed  fi.fth  day,  but  exit  Sstula  and 
remained  open,  discharging  fsecal  matter.    On  1st  May,  1902,  a  small  slough  hemorrhage — No 
separated  from  exit,  and  two  days  later  haemorrhage  from  bowel  and  v/ound  operation — Died 
set  in  ;  this  could  not  be  controlled,  and  he  died  20th  day. 

Post  mor^e??^.— Right  lobe  of  liver  necrotic — pus  in  this  situation  shut  in 
by  adhesions  ;  coil  of  gut  firmly  attached  to  wound  of  exit,  shutting  ofl' . 
peritoneal  cavity ;  hole  ^  inch  in  diameter  communicating  with  interior  of 
intestine. — (Civil  Surgeon  J.  Malcolm.) 


Case  32. — Private  J.,  wounded  24th  January,  1900  ;  admitted  4  General 
Hospital  18  days  later.  Entrance  mid-sternum,  2  inches  above  xiphoid 
cartilage ;  exit  2  inches  above  right  great  trochanter.  Continuous  vomiting 
and  pain  in  abdomen  ;  pleuritic  pain,  with  slight  efiusion  in  right  chest,  and 
dulness  below  liver  on  right  side  and  flank  set  m  48  hours  before  death  ;  died 
59th  day. 

Post  mortem, — Lesser  omental  sac  full  of  serum,  which  had  pushed  up 
diaphragm,  and  formed  large  collection  between  it  and  liver  ;  adhesions  had 
closed  foramen  of  winslow  ;  numerous  adhesions  of  some  thickness  united  coils 
of  intestine  all  over  abdomen. — (Civil  Surgeon  F.  Pope.) 


Right  pleura  and 
diaphragm — 
Stomach  and 
intestines  (?) — 
Pain,  vomiting, 
and  pleuritic 
effusion — No 
operation — Died, 


Case  33.— Private  H.,  admitted  4  General  Hospital  25th  February,  1900,  Small  intestine 

Entrance  sixth  left  intercostal  space,  just  below  and  internal  to  nipple—  and  lung— Bullet 

shrapnel  ;    no    exit.      Was    moribund   on    admission,   and  died    in    two  fo^Sd— 
hours, 
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Moribund, 
haemorrhage — No 
operation — Died. 


Post  mortem. — Diaphragm  perforated  ;  mesentery  and  ileum  wounded  in 
th  ree  places ;  peritoneal  cavity  full  of  blood  ;  round  bullet  found  in  pelvis. — 
(Civil  Surgeon  S.  B.  Hulke.) 


Ilium,  colon,  and 
diaphragm — • 
Collapse,  vomit- 
ing, and  tender- 
ness— Bullet 
lodged — No 
operation — Died. 


Case  34. — Private  P.,  admitted  4  General  Hospital  24th  February,  1900. 
Entrance  left  ninth  interspace,  post,  axillary  hne ;  no  exit.  Much  collapse, 
feeble  pulse,  and  cold  extremities  ;  abdomen  distended,  rigid,  very  tender, 
and  motionless  ;  persistent  and  copious  bilious  vomiting,  and  hiccough. 
Given  opiate  ;  abdomen  fomented  and  belladonna  applied  locally ;  simple 
enema.    Gradually  sank,  and  died  three  days  later. 

Post  mortem. — Splenic  flexure  of  colon  perforated  ;  ileum  perforated  in 
two  places,  within  three  feet  of  termination,  18  inches  of  intestine  here 
gangrenous ;  contents  of  gut  in  pelvis  ;  coils  of  intestine  adherent,  and 
peritoneal  covering  much  infected  ;  diaphragm  perforated,  but  thoracic 
contents  normal  ;  bullet  not  found. — (Civil  Surgeon  S.  B.  Hulke.) 


Small  intestine — 
Supposed  absence 
of  perforation — 
Distension  and 
haemorrhage, 
laparotomy — 
Died. 


Case  35. — Wounded  at  Magersfontein.  Entrance  (Mauser)  over  eighth 
rib,  ant.  axillary  line  (side  not  mentioned),  exit  1  inch  to  left  of  second  lumbar 
spinous  process. 

Vomiting  and  diarrhoea  set  in  almost  immediately  after  injury,  and 
persisted  till  his  arrival  at  Orange  River  four  days  later.  Then  there  was 
pain  in  left  half  of  abdomen,  with  some  general  distension,  and  disappearance 
of  hepatic  dulness ;  pulse  110 — fair  strength;  temperature  101  F,  ;  left 
abdomen  immobile,  with  dulness  from  flank,  as  far  as  linea  semilunaris. 

Laparotomy  in  latter  line;  20  ozs.  blood  evacuated  from  loin  ;  no  lymph 
on  intestines,  nor  sign  of  inflammation  ;  no  perforation  discovered  in  stomach 
or  intestine ;  on  two  coils  of  jejunum  deep  slits  f-  inch  long — through 
peritoneal  and  muscular  coats  only  ;  on  other  coils  patches  of  ecchymosis ; 
no  bleeding  point  discovered.  Abdominal  cavity  sponged,  irrigated,  and 
closed;  died  next  afternoon  in  collapse — "  apparently  due  to  haemorrhage"; 
no  post  mortem. — (Mr.  Makins.) 


(Note. — All  the  abstracts  of  Mr.  Makins  cases  are  taken  from  his  hook, 
"  Surgical  Experiences  in  South  Africa") 

Note. — This  case  is  advanced  as  a  support  to  the  theory  that  the  Mauser 
bullet  has  a  tendency  to  traverse  the  regions  of  hollow  viscera  without 
perforating  the  latter.  But  in  the  absence  of  the  post-mortem  examination 
the  significant  symptom,  "  disappearance  of  hepatic  dulness,"  should  not  be 
overlooked.  Perforation  without  leakage  is  apt  to  escape  detection  during 
the  operation  of  laparotomy. 

Case  36.— Priva.te  A.,  wounded  at  4  a.m.,  27th  November,  1899  ; 
admitted  Convent  Hospital,  Estcourt — 12  miles  distant — at  10  a.m.  Entrance 
to  right  of  mid-line,  half-way  between  umbilicus  and  pubes  ;  exit  3  inches  above 
right  trochanter.  Civil  Surgeon  J.  F.  Neale  performed  laparotomy  at  once. 
Abdomen  was  full  of  blood ;  small  intestine  found  cut  right  across,"  and 
there  were  four  bullet  wounds  on  each  side  of  cut  edges  ;  15  inches  of 
intestine  resected  and  end  to  end  anastomosis  established  by  Czerny-Lembert 
sutures  ;  gauze  drain ;  cyanide  dressing  ;  and  infusion  of  saline  fluid. 

Fed  by  rectum  48  hours,  after  which  drain  was  removed  ;  slop  diet  for  a 
month,  with  enemata  to  keep  bowels  regular  ;  never  had  a  bad  symptom  ; 
up  and  about,  gaining  strength  daily,  before  being  invalided. — (Civil  Surgeon 
Neale  (Notes  by  Mr.  Bowlby). 

Case  37. — Wounded  at  Magersfontein,  Entrance  (Mauser)  opposite 
centre  left  ilium ;  exit  li  inches  above  centre  right  Poupart's  ligament. 
Vomiting  commenced  soon  after  injury,  and  was  continuous  until  patient's 
arrival  in  the  Stationary  Hospital  fourth  day.  Then  face  extremely  anxious  ; 
temperature  101°  F.,  pulse  110,  fair  strength  ;  sweating  freely  ;  tongue  moist ; 
abdomen  much  distended,  rigid,  motionless,  and  tympanitic  ;  bowels  confined  ; 


Small  intestine — 
Hemorrhage — 
Kesection — 
Recovered. 


Small  intestine — 
Vomiting  and 
laparotomy 
(suture) — Died. 


no  urine  had  been  passed  for  24  hours  ;  2  ozs.  on  catheterisation,  clear  and 
containing  no  blood 

Laparotomy  in  mid-line ;  a  considerable  quantity  of  bloody  fluid 
evacuated  ;  intestine  generally  congested  and  distended  ;  no  lymph  ;  two 
wounds  found  in  ileum  on  opposite  sides  of  one  coil  ;  the  openings  were 
circular,  with  the  mucous  membrane  everted  ;  no  escape  of  fascal  matter  visible, 
till  intestine  was  delivered,  when  contents  spurted  freely  across  the  room. 
Openings  sutured  with  five  Lembert's  stitches  ;  bowel  punctured  to  relieve 
distension,  and  returned  after  washing  with  boiled  water  ;  saline  infusion 
into  vein  and  strychnine  hypodermically.  Patient  did  not  rally  and  died 
12  hours  later. — (Mr.  Makins.) 


Note. — No  pos^  mortem,  apparently.  This  case  is  strongly  in  favour  of 
the  view  that  a  simple  Mauser  perforation  of  intestine  does  not  always  admit 
of  leakage  under  ordinary  circumstances,  if  the  patient  can  be  allowed  absolute 
rest. 

Case  38. — Lance-Corporal  B.,  wounded  23rd   July,   1900.     Entrance  Small  intes- 

(Mauser)  immediately  above  ihac  crest  right  mid-axillary  line  ;  exit  l\  inches  p"a*^j.rij^_j^Q 

below  and  1  inch  outside  left  ant,  sup.  iliac  spine.     Had  diarrhoea  for  four  operation  

days  after  injury,  but  no  blood  in  stools  or  urine  ;  shooting  pains  down  both  Recovered, 
thighs  and  legs  for  six  weeks.    Discharged  "  fit." — (Records  Royal  Victoria 
Hospital,  Netley). 

Case  39.— Lance-Corporal  P.,  wounded  1st  January,  1900.     Entrance  Stomach  and 

(Mauser)  at  left  ninth  rib  4  inches  from  spine  ;  exit  "  in  centre  of  abdomen."  H^matemesis  

Had  hsematemesis  for  two  days   and   blood  in  stools  for  three  days.  No  operation  

Discharged  "  fit."- — ^(Records  Royal  Victoria  Hospital,  Netley).  Recovered. 

Case  40.— Private  S.,  wounded  28th  November,  1899.    Entrance  small  Smdl  intestine 

(Mauser),  3  inches  to  left  of  umbihcus  ;  exit  small  also,  on  right  of  10th  operatio^— 

dorsal  spinous  process.  Recovered. 

Passed  blood  in  urine  and  stools.     Said  to  have  wound  of  kidney  and 
bowel.    Discharged  "  fit." — (Records  Royal  Victoria  Hospital,  Netley). 


Case  41, — Entrance  just  outside  left  post.  sup.  iliac  spine  ;  exit  1^  inches  Small  intestine 
within  ant,  sup.  iliac  spine  same  side.    Left  on  field  10  hours  ;  had  to  be  flexure— 

moved  to  Orange  River  second  day.    No  symptoms  followed  till  third  night,  Peritonitis  

when  he  became  restless,  and  was  in  great  abdominal  pain.  Laparatomy  next  Laparotomy 
morning  ;  sigmoid  flexture  adherent  to  exit  wound,  with  ecchymosed  patch,  but  (suture) — Died, 
no  perforation  seen  (possibly  closed) ;  foul  pus  and  gas  escaped  from  pelvis  ;  three 
openings  found  in  jejunum,  all  circular,  clean  cut  and  with  everted  mucous 
membrane  ;  no  fourth  opening  could  be  found  ;  very  little  escaped  contents  near 
perforations  ;  closed  by  Lembert  sutures,  belly  washed  out ;  died  17  hours  later, 
—(Mr,  Makins.) 


Case  42. — Entrance  (Lee-Metford)  midway  between  umbilicus  and 
pubes  ;  exit  1  inch  to  left  of  fifth  lumbar  spine.  On  third  day  in  great  pain  ; 
face  extremely  anxious ;  constant  vomiting ;  pulse  150,  respirations  48, 
temperature  100°  F.,  distension,  rigidity,  and  tenderness  of  abdomen.  Operation 
deemed  hopeless.    Died  on  the  seventh  day. — (Mr.  Makins.) 


Small  intestine — 
Peritonitis — No 
operation — Died. 
(Lee-Metford.) 


Case  43. — Entrance  (Mauser)  above  post,  third  left  iliac  crest,  at  last  Small  intestine- 
lumbar  tran.  process  ;  exit  1  inch  below  and  to  same  side  of  umbilicus.  Peritonitis— 

At  Field  Hospital  six  hours  later ;  considerable  collapse,  pain,  and  free  opeSSS— 
vomiting;  abdomen  very  tender  but  flat;  bowels  confined;  died  in  36  hours.  Died. 

Post  mortem. — Extensive  adhesions  of  omentum  and  intestine,  enclosing 
numerous  collections  of  pus,  which  was  foetid,  though  no  appreciable  intestinal 
contents  were  detected  in  it ;  large  collection  turbid  blood-stained  fluid  in 
right  loin  ;  seven  perforations,  clean,  circular,  and.  less  than  ^  inch  diameter 
in  lower  part  of  jejunum  and  ileum,  for  the  most  part  closed  by  eversion 
of  mucous  membrane ;  intestinal  contents  not  apparent,  but  escaped  freely 
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on  manipulation  of  the  bowel.  There  were  also  bruises  of  intestine  and  some 
gutter  slits  affecting  serous  and  muscular  coats  only,  with  ecchymosis 
round  latter. — (Mr.  Makins.) 


Small  intestine, 
liver,  and 
spleen — Hfemor- 
rhage — Bullet 
lodged  and 
removed — 
Laparotomy 
(suture) — Died. 


Case  44. — Entrance  (Mauser)  over  10th  rib  left  mid-axillary  line  ;  no 
exit,  but  ecchymosis  at  tip  of  right  12th  rib  suggested  position  of  bullet. 
Laparotomy  4^  hours  later  ;  found  fracture  10th  rib,  lacerated  hole  in 
spleen  ;  enormous  quantity  of  blood  in  peritoneal  cavity,  evidently  from 
spleen  ;  linear  rent  1|-  inches  in  upper  jejunum ;  four  other  holes  in  same, 
and  a  hole  in  right  lobe  of  liver,  with  bullet  lying  loose  under  latter.  All 
wounds  in  bowel  carefully  sutured  ;  bullet  removed  ;  wounds  in  solid  organs, 
not  bleeding,  were  not  touched  ;  abdominal  cavity  flushed  out  with  sterile 
hot  water  ;  died  soon  after. — (Sir  F.  Treves.) 


Small  intestine — 
Peritonitis — 
Laparotomy 
(resection) — 
Kecovered. 


Case  45. — Trooper  L.,  wounded  11th  June,  1900.  Entrance  just  to 
left  of  body  of  fifth  lumbar  vertebra ;  exit  in  front,  on  same  side,  1  inch 
from  mid-line  and  2^  inches  below  umbilicus  ;  12  hours  later  symptoms  of 
peritonitis  ;  temperature  102°  F.,  laparotomy.  Small  intestine  found  congested 
in  vicinity  of  wound  ;  fibrinous  lymph  between  coils,  separated ;  a  little 
extravasated  fsecal  matter ;  entrance  in  mesenteric  border,  exit  in  free 
border  ;  found  impossible  to  close  entrance,  so  2  inches  excised  and  anasto- 
mosis made  by  Murphy's  button  ;  collapsed  after  operation,  but  uninterrupted 
recovery  followed,  and  button  passed  11th  day. — (Civil  Surgeon  James 
Luke.) 


Small  intestine 
and  liver  (?) — 
Vomiting — No 
operation — 
Recovered. 


Case  46. — Private  A.,  wounded  24th  January,  1900  ;  admitted 
4  General  Hospital  three  days  later.  Entrance  (Mauser)  in  8th  intercostal 
space,  right  mid-axillary  line  ;  exit  ^  inch  above  left  iliac  crest,  and  2  inches 
behind  ant.  sup.  spine.  Vomited  shortly  after  injury,  but  had  no  further 
trouble  of  any  kind  ;  recovered. — (Major  S.  F.  Freyer,  R.A.M.C.) 


Stomach  and 
intestines  (?) — 
Hasmatemesis 
and  internal 
htemorrhage — 
Laparotomy — 
Recovered. 


Case  47. — Entrance  (Mauser)  ^  inch  below  margin  of  iliac  crest  at 
junction  of  its  mid.  and  posterior  third  (side  not  given) ;  exit  below  eighth 
costal  cartilage  just  within  left  nipple  line.  Fell  at  once  and  remained 
30  hours  on  field.  Vomited  "  blood  like  coffee  grounds  "  six  times,  and  again 
twice  after  being  brought  in  ;  bowels  confined  ;  abdomen  became  immobile 
and  tender,  and  on  13th  day  diarrhoea,  with  pus  in  motions,  set  in.  After 
six  weeks  exploratory  laparotomy  ;  retro-peritoneal  hsematoma  drained  ; 
recovered.— (Mr.  Makins). 


Small  intestine- 
Internal 
haemorrhage — 
No  operation — ■ 
Died. 


Case  48. — Corporal  C,  wounded  12th  January,  1901,  at  long  range; 
admitted  2  Stationary  Hospital  next  day.  Entrance  (normal  Mauser)  over 
left  rib  post,  axillary  line  ;  no  exit.  Abdomen  rigid,  but  no  marked  distension 
and  no  other  signs  of  stomach  or  bowel  injury ;  dyspnoea  and  faintness ;  died 
at  3  a.m.  following  day. 

Post  moi'tem. — Extensive  intra-peritoneal  hsemorrhage  ;  commencing 
peritonitis  ;  a  small  perforation  of  ileum  at  mesenteric  border  without  visible 
escape  of  faeces  ;  fracture  of  margin  of  right  obturator  foramen  where  bullet 
escaped  from  abdomen  into  thigh. — (Captain  Hennessy,  KA.M.C.) 


Group  3. — Large  Intestine. 

The  large  intestine  was  wounded  in  47  cases  ;  in  35  of  them  it  appeared 
to  be  the  onh'  viscus  wounded,  with  10  deaths,  and  in  5  others  it  was  the 
Morlality  of         principal  viscus  wounded,  with  3  deaths*    Of  the  40  cases,  therefore,  in  which 
wound  of  large-     the  large  intestine  was  the  principal,  or  the  only,  organ  wounded,  13  died. 
~  ^^'^    The  causes  of  death  were  faecal  cellulitis  combined  with  some  peritonitis  in 
11  cases,  and  internal  haemorrhage  in  2. 


per  cent. 
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Since  the  tendency  to  extra vasatioi»  from  the  large  intestine  must  be 
less  than  it  is  in  the  case  of  the  stomach — its  walls  are  almost  as  thick,  and 
its  contents  much  more  solid — some  explanation  of  the  greater  mortality  of 
wounds  in  this  region  must  be  sought  for.  It  will  be  found  in  the  fact  that 
this  gut  is  not  entirely  covered  by  a  peritoneal  coat,  but  that  a  large  area  on 
the  posterior  surface  of  the  ascending  and  descending  colon  is  in  direct  contact 
with  the  loose  cellular  tissue  of  the  loins,  and  that  extravasation  in  this 
direction  is  almost  certain  to  give  rise  to  fsecal  cellulitis  and  septicaemia. 
These  complications,  it  will  be  noticed,  were  the  causes  of  nearly  all  the 
more  serious  mischief  in  this  group,  and  in  very  few  of  the  cases  in  which 
they  occurred  can  wound  of  the  extra-peritoneal  surface  of  the  colon  be 
excluded. 

While  apertures  in  the  transverse  colon  and  sigmoid  flexure  and  in  the 
ascending  and  descending  colons  where  covered  by  peritoneum,  may,  in  the 
various  ways  already  suggested,  not  permit  of  an  extravasation  sufficient  to 
produce  general  peritonitis,  the  extra-peritoneal  portions  of  the  large  intestine 
are  in  a  different  position.  Here  the  Avail  of  the  gut  is  fixed,  and  an  aperture  The  apertures 
in  it  is  very  much  less  likely  to  become  reduced  in  size  by  collapse  from  escape  cannot  close ; 

>       Of^  I  lull  rl  ^  1 71 M 

of  gas,  or  to  become  closed  by  adhesive  inflammation ;  it  is  in  direct  communi-  septicfemia  the 
cation  with  loose  cellular  tissue,  through  which  the  intestinal  contents  become  causes  of  death, 
diffused,  thereby  setting  up  severe  and  widespread  cellulitis  and  septicsemia, 
which  are  the  causes  of  death  in  the  majority  of  the  fatal  cases. 

Some  signs  of  peritonitis  were  more  or  less  present  in  36  out  of  the  Peritonitis  and 
40  cases,  but  usually  of  a  localised  character,  and  melena  occurred  in  11.    The  '^s^'^^'^'- 
bullet  lodged  in  6  cases,  and  was  extracted  in  4.  ^"'^^^  lodged. 

Laparotomy  was  performed  in  7  cases,  6  being  for  the  purpose  of  closing  Laparotomy, 
apertures  by  suture,  and  1  for  exploration  and  irrigation  ;  4  out  of  the  6  cases 
in  which  suturing  was  done,  died.    Operations  to  afford  drainage,  the  peritoneal  Drainage, 
cavity  not  being  opened,  were  performed  in  11  cases,  and  of  these  2  died. 
One  case  in  which  the  colon,  liver,  and  kidney  were  injured  by  a  shrapnel 
bullet  recovered  without  operation. 


Gunshot  Wowids  of  Large  Intestine  (40  Cases). 

Case  49.^ — -G.  G.,  wounded  at  Rensburg,  at  about  600  yards  range;  Cfecum(?)— 
admitted  3  General  Hospital  6th  January,  1900.    Entrance  midway  between  Sickness  and 
right  ant.  sup.  iliac  spine  and  umbilicus ;  exit  in  right  buttock.    Felt  sick  opSSion— ^ 
when  hit ;  vomited ;  fell  down  and  lost  much  blood,  but  was  able  to  crawl  Recovered. 
50  yards  to  a  place  of  shelter. 

Wounds  dressed  with  gauze ;  bowels  normal ;  no  operation ;   up  and 
about  three  weeks  after  admission. — (Civil  Surgeon  Ker.) 


Case  50. — F.  R.,  wounded  15th  December,  1899;  admitted  4  Stationary  Sigmoid  flexure 

Hospital  next  day.    Entrance  (Mauser)  in  left  iliac  region ;  exit  in  buttock  rectum  (?)— 

close  to  anus.    Melena  and  extreme  collapse  ;  sigmoid  flexure  or  rectum  melena^i?^! 

probably  extensively  damaged  ;  operation  not  considered  justifiable  ;  palliative  op'eration— Died, 
treatment  ;  died  next  day.     Had  Mauser  compound  fracture  of  forearm 
and   flesh    wound    of  knee   also.      No   post   mortem. — (Maior  Mallins 
R.A.M.C.) 


Case  51. —Private  L.,  wounded  11th  June,  1900  ;  admitted  4  Stationary  Ascending 

Hospital  six  days  later.    Entrance  (Mauser)  right  iliac  region  2  inches  above  colon— Frecal 

and  slightly  in  front  of  ant.  sup.  iliac  spine  ;  no  exit.    Track  of  bullet  open;  o^eratT^— 

discharging  fsecal  pus  ;  pieces  of  tape-worm  also  passed  on  former  occasions  RecoTOred 

through  entrance  wound.    Hid  well,  fistula  closing  when  transferr  ed  to  Base  Bullet  lodged. 
27th  day  ;  bullet  not  found. — (Records  4  Stationary  Hospital.) 

Case  52.— Officer,  wounded  15th  December,  1899;  admitted  Maritzburg  Liver,  kidney. 
36  hours  later.    Entrance  (shrapnel)  right  mid-axillary  line  If  inches  above  and  colon- 
costal  margin  ;  exti-acted  from  under  skin  just  to  right  of  spine  of  third  lumbar  Ha""iaturia  and 
vertebra,  at  a  level  1  inch  below  entrance.    It  traversed  liver,  colon,  and  right  extmc't^l^'"'"" 
kidney.              •  Recovered. 
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Abdominal  distension ;  dulness  in  right  flank,  presumably  haemorrhage  ; 
marked  haematuria,  and  once  melena.  Symptoms  gradually  subsided  till  five 
weeks  later,  when  right  empyema  developed ;  this  was  evacuated,  and  he  made 
an  excellent  recovery. — (Civil  Surgeon  Irwin,) 


Colon  (?)— 
Helena — No 
operation — 
Recovered. 


Case  53.— W.  M.,  wounded  7th  August,  1900,  at  8  yards  range. 
Entrance  2|  inches  to  right  of  umbilicus  and  on  same  level ;  exit  6|-  inches 
further  round,  midway  between  right  subcostal  margin  and  crest  of  ilium. 
Lay  on  field  till  dark.  Passed  blood  by  bowel  sixth  day.  Given  teaspoonful 
of  water  every  two  hours  on  first  day,  and  milk  on  second.  No  further 
complication.    Recovered. — (Civil  Surgeon  A.  Young.) 


Ascending- 
colon — Pinched 
face,  pain,  and 
vomiting' — 
Laparotomy 
(suture) — Died. 


Case  54.— Boer,  P.  H.,  wounded  13th  September,  1901,  at  200  yards 
range  ;  brought  on  ambulance  to  13  General  Hospital  same  evening.  Entrance 
(Lee-Melford),  3  inches  to  right  of  and  on  level  with  umbilicus;  exit,  lig  inches 
below  centre  of  crest  right  ilium,  both  small  and  circular. 

Pinched  expression  ;  vomiting  ;  abdominal  pain.  Had  only  slight 
lisemorrhage,  but  pulse  quick,  and  dulness  in  both  flanks. 

Next  day  median  laparotomy  by  7-inch  incision  through  umbilicus — ■ 
found  necessary  to  enlarge  it  by  incision  at  right  angles  afterwards.  Small 
intestine  not  wounded ;  three  perforations  ascending  colon,  with  much  dis- 
charge of  faeces,  closed  by  Lembert's  sutures — one  opening,  probably  a  graze. 
Peritoneum  flushed  with  warm  sterile  water.  Operation  lasted  nearly  two 
hours  ;  died  shortly  after. — (Major  Lougheed,  R.A.M.C.) 


Caecum — Fsecal 
discharge — No 
operation — 
Recovered. 


Case  55.— A  patient  wounded  by  Mauser;  entrance,  midway  between 
right  ant.  sup.  iUac  spine  and  umbilicus;  exit  in  same  flank.  Fsecal  matter 
oozing  from  both  wounds — caecum  must  have  been  wounded  ;  no  general 
peritonitis.  Fed  by  rectum  ;  wounds  irrigated.  Entrance  closed  and  exit 
closing  when  last  seen. — (Records  Imperial  Yeomanry  Hospital.) 


Ascending 
colon  (?) — 
Collapse  and 
pain — No  opera- 
tion— Recovered. 


Case  56. — Private  L.,  wounded  22nd  May,  1901  ;  admitted  19  Stationary 
Hospital  next  day.  Track  of  bullet  from  front  to  back  through  ascending 
colon.  Galloped  half  mile  and  walked  quarter  mile,  leading  his  horse,  before 
dressed  ;  lay  on  field  all  night,  and  jolted  for  eight  hours  in  wagon  on  way 
to  hospital  next  morning.  Collapse;  abdominal  pain  ;  temperature,  99*2°  F. 
Starved  for  10  days  ;  discharged  cured  24  days  later. — (Records  19  Stationary 
Hospital. ) 


Ascending 
colon  (?) — 
Melena — No 
operation — 
Recovered. 


Case  57. — C,  wounded  24th  June,  1900,  at  350  yards  range;  admitted 
19  Stationary  Hospital  12  days  later.  Entrance  (Mauser),  2|-  inches  below 
right  costal  arch,  1  inch  outside  nipple  line  ;  exit  in  buttock  same  side, 
3  inches  from  mid-line,  and  3|-  inches  below  iliac  crest.  "  Ascending  colon 
wounded";  blood  in  first  stool;  temperature,  99°;  little  pain  or  inconvenience. 
Convalescent  38th  day. — (Records  19  Stationary  Hospital.) 


Cgecum  (?) — 
Pain — No  opera- 
tion— Recovere  d. 


Case    58. — Trooper   K.,  wounded 
19  Stationary  Hospital  two  days  later, 
exit  in  corresponding  position  behind.' 
entrance,  which  passed  oft'  on  ninth  day. 
—(Records  19  Stationary  Hospital.) 


26th   February,    1902  ;  admitted 
Entrance  (Mauser),  "  over  caecum  ; 
No  fever,  but  much  pain  round 
Did  well  ;  discharged  convalescent. 


Ascending 
colon — Melena— 
No  operation — ■ 
Recovered. 


Case  59,— Trooper  T.,  wounded  25th  December,  1901.  Entrance 
(Mauser),  3  inches  from  mid-line  in  front,  right  side  ;  exit,  4  inches  from 
mid-line  back,  same  side.  Ascending  colon  exposed  at  exit ;  passed  blood 
for  three  days  frequently  per  rectum.  Rapid  convalescence. — (Records 
19  Stationary  Hospital.) 


Ascending 
colon — fsecal 
fistula — No 
operation — Died. 


Case  60. — Trooper  G.,  wounded  28th  July,  1901.  Entrance  (Mauser), 
1  inch  below  right  costal  cartilage  ;  exit  same  side,  1|-  inches  below  crest  of 
ilium,  and  2^  inches  from  mid-line  of  back.    No  untoward  symptoms  for  first 
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24  hours — no  pain,  tenderness,  tympanites,  vomiting,  or  fever.    Faeces  began 
to  exude  from  exit ;  then  he  became  very  drowsy,  and  died  sixth  day. 

Post  mortem. — Entrance  healed  ;  general  peritonitis,  with  faecal  extrava- 
sation ;  two  wounds  in  ascending  colon,  one  of  them  1  inch  in  diameter. — 
(Records  19  Stationary  Hospital.) 

Case  61.— Trooper  S.,  wounded  22nd  October,  1901.    Was  22  miles  ^''^j^^'^^j^^ 
from  Harrismith,  and  lived  only  half  an  hour  after  admission.  oper^a^ion— Died 

Post  mortem. — Entrance  through  right  ilium,  shattering  bone  ;  two 
perforations  in  caecum  ;  blood  and  faeces  in  peritoneum ;  signs  of  early 
peritonitis. — (Records  19  Stationary  Hospital.) 

Case  62.— F.  G.,  wounded  at  300  yards  rano-e.    Entrance  through  right  Oaicum(?)—  _ 
ilium  ;  exit,  2  inches  to  right  of  umbilicus.     Bullet  then  smashed  stock  of  ^o^e— Recovered, 
rifle,  and  lodged  in  ball  of  thumb,  from  which  extracted.     Rode  1^  miles  after  ^ 
being  hit.    Caecum  was  evidently  wounded,  as  abscess  was  evacuated  from 
behind  it.    Good  recovery  ;  invalided. — (Hospital  Records.) 


Case  63.— Private  P.,  admitted  7th  June,  1900.    Entrance  just  above  Appendix— 

riffht  ant.  sup.  iliac  spine  :  exit  same  side,  below  line  of  post,  spine.    Abdomen  ^y^P^'nites, 

o  -  ,  ^  '  I  ,  1  T  -PI  1  11  nausea  tenderness 
tender  and  tympanitic,     iwo  days  later  abdomen  more  pamtui  and  swollen,  and  collapse  

nausea,  tempei'ature  100°,  pulse  128,  and  features  sunken.    Laparotomy  over  Laparotomy — 

entrance ;  no  injury  of  intestine  found,  but  perforated  appendix.     Latter  Died. 

thickened  and  adherent ;  pus  escaped  when  adhesions  separated  ;  intestinal 

gas  escaping  from  perforation.    Appendix  ligatured.    Died  of  peritonitis  on 

35  th  day. 

Post  mortem. — Bullet  passed  through  ilium  two  fingers'  breadth  below 
crest;  much  lymphy  exudation  over  bowels  ;  general  peritonitis;  no  further 
perforation  of  bowels  found. — (Civil  Surgeon  F.  Green.) 


Case  64. — Sergeant  C. 
18  Stationary  Hospital  same 
^  inch  inside  right  sacro-iliac 
irregular,  1  inch  below 


K.,  wounded  4th  April,  1902  ;  admitted 
day.  Entrance  small  and  circular  ('3  inch) 
joint  ;  exit  (1  inch  by  f  inch)  lacerated  and 
ant.  sup.  iliac  spine.  Bowels  confined  seven 
days  ;  11th  day  exit  closed  ;  entrance  enlarged,  and  curetted — piece  of  nickel 
casing  and  some  loose  bone  removed.  Invalided. — (Captain  J.  Alexander, 
R.A.M.C.) 


right 


Cgecuni  (?) — 
Drainage — Piece 
of  bullet 
removed — 
Recovered. 


Case    65. — Private    B.,    wounded    12th    February,    1902  ;    admitted  Descending 
16  General  Hospital  same  day.    Entrance  1  inch  below  umbilicus,  in  mid-  esca^in"^^Tmited 
line  ;  exit  2  inches  above  left  iliac  crest  and  3  inches  from  ant.  sup.  spine,  abdoniinal  move- 
Lay  on  field  nine  hours.    No  abdominal  distension,  but  movement  limited;  ments — No 
faeces  on  exit  dressing;  pulse  good,  temperature,  99;  bowels  confined  for  oP'^ration- 
two  days   before  wounded.     Milk    every  hour,  and   Brand's  essence  for 
four  days.     Good  recovery ;  discharged  to  duty. — (Captain  H.  Walton, 
R.A.M.C.) 


Recovered. 


Vomiting 


Case  66. — Sergeant  L.,  admitted  19tli 
loin  ;  exit  hypochondrium  same  side 
wounded,  also  some  slight  abdominal  distress. 
"  seems  as  if  descending  colon  must  have 
Faichnie,  R.A.M.C.) 


March, 
for 


1902.     Entrance  left  Descending 

four  days  after  being  , 
T       Tiij-r->  in       °   Vomitmg  and 

invalided  to  Base  36th  day —  abdominal 

been  injured." — (Captain  W.  distress — No 

operation — 
Recovered. 


auser.     Entrance  midway  between  Ciscum  and 
•-      n     ^  -1        1        ,   colon — Ffecal 


Case  67. — Patient  M^ounded  by  M      _  .     ^ 

right  ant.  sup.  iliac  spine  and  umbilicus;   exit  in  flank  same  side,  almost 
horizontally.     Faeces  issuing  from  both  wounds— caecum  must  have   been  operation- 
traversed  ;  no  signs  of  general  peritonitis  ;  condition  fair.    Fed  by  rectum,  Recovered, 
and  wounds  irrigated  with  antiseptic  solution  thrice  daily.    Entrance  closed 
and  exit  much  smaller,  and  escape  of  faeces  almost  ceased  when  last  seen.— 
(Records  Imperial  Yeomanry  Hospital.) 

(6786)  M 
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Cfecum— Ffecal  Case  68. — Patient  wounded  by  Mauser.    Entrance  just  internal  to  right 

extracted— ^"'^^^  ^^P'  spine  ;  exit  three  irregular  wounds  right  buttock — probably 

Recovered.  expanding  fragmented  bullet. 

Fsecal  matter  discharging  from  exit.  Exit  wounds  enlarged  ;  i];rigated 
at  each  dressing.  After  three  weeks  fsecal  discharge  had  ceased,  but  a  sinus 
remained  till  a  portion  of  mantle  of  bullet  was  removed,  when  it  rapidly 
healed. — (Records  Imperial  Yeomanry  Hospital.) 


Descending-  colon 
and  lung  (?) — 
Malena  and 
fever — No  opera- 
tion— Recovered 
Bullet  lodged. 


Case  69. — Corporal  B.,  wounded  25th  December,  1901.  Entrance,  left 
shoulder ;  no  exit.  Complained  of  pain  near  spleen,  especially  on  deep 
inspiration  ;  mild  fever  for  a  fortnight ;  blood  passed  with  stool  fifth  day. 
Convalescent  26th  day.- — (Records  19  Stationary  Hospital.) 


Colon,  liver,  and 
1  ung — HEemcr- 
rhage  and 
peritonitis — No 
operation — Died. 


Case  70. — Admitted  Maritzburg.  Bullet  had  perforated  transverse 
colon,  and  made  lacerated  track  through  liver,  right  pleura,  and  lung,  finally 
fracturing  third  rib. 

Dyspnoea,  haemoptysis,  and  hgemothorax  ;  on  fourth  day  peritonitis  and 
death. 

Post  mortem. — 40  ozs.  sero-sanguineous  fluid  in  right  chest,  with  collapsed 
lung  ;  peritonitis  over  right  side  ;  10  ozs.  blood  in  right  lumbar  region. — (Civil 
Surgeon  Ie,vine.) 


Sigmoid  flexure — 
Peritonitis — 
Laparotomy 
(drained) — Died. 


Case  71. — Private  K.,  wounded  11th  December,  1899  ;  admitted  Wynberg 
four  days  later.  Entrance,  1|-  inches  above  mid.  of  left  Poupart's  ligament  ; 
exit,  l-g-  inches  above  middle  of  right  Poupart's  ligament,  bullet  passing 
transversely.  Face  pinched  and  anxious  ;  pulse  small  and  thready,  120; 
temperature,  101° F.  ;  abdomen  rigid,  tender,  and  painful;  hard  mass  felt  in 
left  iliac  fossa. 

Next  day  laparotomy ;  mass  of  intestine  matted  together  in  left  iliac 
fossa  ;  general  peritonitis  ;  cavity  irrigated  and  drained  ;  died  following  day. 

Post  mortem. — Sigmoid  flexure  perforated  in  two  places,  and  involved  in 
adherent  mass. — (Civil  Surgeon  Pegg.) 


Ascending  colon 
and  ureter  (?) — 
Abscess — 
Drainage — 
Recovered  (with 
fistula). 


Case  72. — Private  W.,  wounded  19th  February,  1900,  at  400  yards 
range ;  admitted  1  General  Hospital  nine  days  later.  Entrance  (Mauser),  a 
little  above  McBurney's  point ;  exit  in  mid-line,  over  fifth  lumbar  spine. 
Deep  pain  and  tenderness  in  iliac  fossa  ;  flexion  of  thigh  ;  moderate  pyrexia ; 
large  abscess  formed  in  iliac  fossa — when  opened,  faecal  odour ;  pyuria  for 
three  days.  When  invalided  three  months  after,  still  unable  to  walk,  as 
wound  not  quite  healed. — (Civil  Surgeon  Gaisher.) 


Large  intes- 
tine (?)-Blood 
per  anum — No 
operation — 
Recovered, 


Case  73. — Private  D.,  wounded  31st  July,  1900,  at  300  yards  range  ; 
admitted  17  hours  later.  Entrance  (Mauser)  on  left  lower  pai-t  of  abdomen  ; 
exit  on  same  side  of  lumbar  spine. 

Great  pain  and  collapse  ;  tenderness  of  abdomen  ;  passage  of  blood  per 
rectum  for  a  day  or  two.  Convalescent  in  three  weeks. — (Captain  Wade 
BiiowN,  R.A.M.C.) 


CcECum  and 
sigmoid  flexure — 
Per  it  onitis — Die  d . 


Case  74. — Private  S.,  shot  transversely  through  abdomen,  died  48  hours 
later.  Entrance  wound  just  above  and  a  little  in  front  of  the  highest  point  of 
the  crest  of  the  ilium  on  right  side ;  exit  (where  the  bullet  was  impacted 
in  the  skin,  base  forwards)  just  above  and  a  little  in  front  of  the  same  point 
on  the  left  side.    General  peritonitis,  died  in  48  hours. 

Post  mortem. — Two  small  apertures  in  caecum,  no  extravasation  or  peri- 
tonitis on  this  side.  Extensive  laceration  in  sigmoid  flexture,  giving  rise  to 
extravasation,  general  peritonitis,  and  death.  No  sign  of  injury  to  small 
intestines  lying  between  these  two  situations,  though  carefully  looked  for. — 
(Mr.  G.  L.'Cheatle,  C.B.  (From  '-R.A.M.C.  Journal,"  Jan.,  1905).) 


[For  remarks  on  this  case  see  page  74.] 
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Case  75. — Private  W.,  wounded  23i'd  July,  1900,  at  850  yards  rauge.  CWiin(?)— 
Entrance  (Mauser)  1^  inches  above  right  iliac  crest,  and  3|-  inches  behind 
ant.  sup.  spine;  exit  through  left  ilium,  4  inches  from  ant.  sup.  spine  and  Recovered. 
2|-  inches  above  great  trochanter. 

Had  a  painless  motion  soon  after  being  hit  ;  wound  healed  in 
seven  days  ;  no  blood  in  stools  or  urine  ;  lost  power  of  left  leg — inuscles 
wasted,  with  swelling  from  toes  up,  and  paralysis  (quadriceps  extensor 
especially). 

States  he  was  given  nothing  to  eat  or  drink  for  three  days,  after 
which  he  began  on  biscuits,  bully  beef,  and  ale,  "  full "  rations.  Now  feels 
"  as  well  as  ever.''  Discharged  fit. — (Records  Royal  Victoria  Hospital, 
Netley). 

Case  76. — Boer.    Entrance  (I.ee-Metford)  in  right  thigh  3  inches  below  Ctecuin  and 
and  1  inch  inside  ant.  sup.  ihac  spine  ;  exit  in  back,  level  with,  and  4  inches  ^^o^*^""".  . 
from  fourth  lumbar  spine.    Half  an  hour  after  had  severe  stabbing  pain  ;  lay  laparotonfy" 
on  field  one  hour,  and  second  day  went  25  miles  by  train.  (suture)  Died. 

After  50  hours,  face  anxious  ;  great  abdominal  pain  about  umbilicus  ; 
frequent  vomiting;  pulse  125,  respiration  30  and  thoracic.  Laparatomy. 
Great  omentum  adherent  to  ascending  colon,  which  was  covered  with  plastic 
lymph  ;  gas  and  intestinal  contents  escaped  from  an  opening  in  colon ;  rent 
sewn  up ;  4  ozs.  foul  feecal  fluid  evacuated  from  retro-peritoneal  space 
behind  colon,  and  counter  opening  made  ;  drained.  Died  eighth  day. — 
(Mr.  Makins.) 

Case   77. — Entrance  (Mauser)  over  ninth  rib  in  line  of  right  linea  Ascending 
semilun.  ;  exit  buttock  same  side,  below  and  behind  tip  of  great  trochanter,  colon — 
Sensation  of  gurgling,  but  little  pain  ;  caecal  abscess  formed  later,  which  was  ])^"jj°g^^*^^ 
incised  ;  fistula  remained  six  months  ;  recovered. — (Mr.  Makins.)  Recovered. 

Case  78. — Entrance  (Mauser)  sixtli  left  intercostal  space,  mid-axillary  Colon— Fascal 
line ;  exit  loin  same  side,  below  last  rib  at  outer  margin  erector  spinje.    No  extravasation  and 
serious  abdominal  symptoms  for  three  days  ;  during  50  miles  journey  became  ^Tahiecf^'^Died 
sick  ;  afterwards  abdominal  distension  with  faeces  escaping  from  exit,  and  later  ' 
faecal-smelling  fluid  from  entrance.      Exit  enlarged ;   died  seventh  day. — ■ 
(Mr.  Makins.) 

Case  79. — Mr.  Makins  saw  a  similar  case  from  Modder  River,  where 
death  took  place  fourth  day.    No  j)OSt  mortem  was  made  in  either  case. 

Case  80. — Entrance  (Mauser)  3  inches  'rom  right  ant.  sup.  iliac  spine,  in  Ca3cum(?)— No 
line  of  supra  pubic  fold  of  belly  wall ;  exit  in  buttock  same  side,  level  with  operation-- 
and  2  inches  inside  tip  of  great  trochanter.  Kecovered. 

No  sickness,  retention  of  urine  and  constipation  for  three  days  with  local 
tenderness.    Recovered. — (Mr.  Makins.) 

Case^  81. — Entrance  (Mauser)  2  inches  diagonally  above  and  inside  right  Ascending 
ant.  sup.  iliac  spine,  exit  just  to  right  of  fifth  lumbar  spine.     No  sickness  ;  colon— Abscess- 
diarrhoea  and  cystitis  with  offensive  pyuria  followed  ;  abscess  at  exit  wound  g^^"^*^'^— 
incised;  recovered.— (Mr.  Makins.)  Recovered. 

Case  82.— Entrance  (Mauser)  mid^'ay  between  last  rib  and  iliac  crest  ;  Ascending  colon 

exit  below  eighth  cost,  cartilage,  in  nipple  line  ;  no  serious  symptoms  till  and  liver— 

]  0  days  later,  when  tympanitic  abscess  developed  in  right  loin  ;  three  days  pSa?  abJc'^s 

after  opening  this,  haemorrhage  set  in  from  wound— source  not  discovered  ;  aM  LmorrSge 

recurred  next  day  ;  died.  Drained— Died. 

Post  mortem.— Large  quantity  of  chocolate  fluid  in  abdomen  and  pelvis  ; 
abscesses  in  connection  with  wounds  of  colon  and  liver. — (Mr.  Makins.) 

Case  83. — Entrance  (Mauser)  midway  between  right  10th  rib  and  iliac  Ascending 
crest;  no  exit  (another  retained  bullet  entered  centre  of  left  sterno-mastoid).  colon (?)— 

^6786)  M  2  Abscess— Drained 
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and  bullet 

extracted— 

Recovered. 


"  Bi'onght  up  "  blood  for  balf  an  hour  after  injury  ;  no  difficulty  in  swallowing  ; 
no  abdominal  symptoms  except  local  tenderness  and  immobility  ;  three  weeks 
later,  deformed  Mauser  bullet  extracted  from  tympanitic  abscess  to  right  of 
umbilicus  ;  foul  pus,  but  no  faecal  matter  evacuated  ;  sent  home  "  well." — 
(Mr.  Ma  KINS.) 


Ascending 

colon— Distension,  trochanter 
with  escape  of 
gas — Laparotomy 
(suture) — Died. 


Case  84. — Entrance  in  middle  of  right  buttock,  a  little  above  level  of 
exit  through  abdominal  wall  in  right  semi-lunar  line  at  level  of 
umbilicus.  Abdomen  distended — ^gas  escaping  from  exit  wound  on  pressure. 
Laparotomy  ;  perforation  in  ant.  wall  of  ascending  colon  sutured  ;  post, 
opening  2  inches  lower,  firmly  closed  by  adherent  omentum ;  abdominal 
cavity  cleaned  and  drained ;  died  after  24  hours. — (Mr.  Watson  Cheyne.) 


Csecum — Fsecal 
extravasation — 
Laparotomy 
(suture  and 
drain) — 
Recovered. 


Case  85, — Wounded  1st  November,  1899,  by  Lee-Metford  at  target 
practice.  Entrance  in  right  sacro  iliac  synchondrosis;  exit  midway  between 
ant.  sup.  spine  and  ninth  costal  cartilage,  after  traversing  caecum. 

Laparotomy  by  Dr.  Allan  ;  two  apertures  found  in  caecum  close  together, 
with  some  faecal  extravasation ;  wounds  invaginated  and  bowel  closed  over 
them  by  Lembert's  sutures ;  posterior  entering  wound  in  bowel  similarly 
closed ;  abdomen  flushed  and  drained  ;  uninterrupted  recovery. — (Notes  by 
the  late  Sir  William  MacCormac.) 


Sigmoid 
flexure  (?)— 
Peritonitis — No 
operation — 
Recovered. 


Case  86. — Private  J.,  wounded  24th  January,  1900;  admitted  4  General 
Hospital,  Mooi  River,  three  days  later.  Entrance  (Mauser)  4  inches  to  right 
of  mid-line,  opposite  10th  dorsal  spine  ;  exit  just  over  left  iliac  crest,  1  inch 
behind  its  centre.  Had  dyspnoea  and  pain  for  fii'st  few  days  ;  no  other 
trouble;  recovered. — (Major  S.  F.  Freyer,  R.A.M.C.) 


Ascending 
colon  (?) — No 
symptoms — 
Recovered. 


Case  87.^ — Major  H.,  wounded  14th  June,  1900,  carried  to  hospital 
three  miles  distant.  Entrance  in  mid  lumbar  region,  slightly  to  right  of 
spine  ;  exit  same  side,  midway  between  ribs  and  ant.  sup.  iliac  spine. 

Suffered  much  pain,  but  no  collapse  ;  general  condition  remained  good — 
no  evidence  of  peritonitis.  Starvation  treatment,  with  absolute  rest ; 
recovered.— (Mr.  Watson  Cheyne.) 


Sigmoid  flexure- 
Haemorrhage — 
Laparotomy 
(suture) — 
Recovered. 


Case  88. — Sir  F.  Treves  performed  laparotomy  in  a  case  of  wound  of 
sigmoid  flexure  with  internal  haemorrhage.  He  sutured  the  apertures  in  the 
gut  and  removed  a  large  amount  of  blood  clot  from  loin  ;  recovered. — (Note 
by  Surgeon-General  Stevenson.) 


Peritonilis  and 
internal  hssmor- 
rhage. 


Laparotomy. 


Group  4. — Rectum. 

Wound  of  the  rectum  is  noted  as  having  occurred  in  19  Cases,  in  9  ot 
which  it  appeared  to  be  the  only  viscus  wounded,  and  in  4  it  was  the 
principal  one.  Of  the  13  cases  in  the  2  latter  classes  4  died,  or  a  mortality 
of  307  per  cent.  As  the  4  deaths  which  occurred  in  this  group  occurred 
in  those  cases  in  which  the  rectum  appeared  to  be  the  only  viscus  wounded, 
the  inference  is  strong  that  the  high  death-rate  was  due  to  the  rectal  injury 
itself,  and  not  to  wounds  of  other  viscera,  which  ocoJi'red  in  some  of  the 
cases. 

Peritonitis  w^as  more  or  less  evident  in  6,  and  internal  haemorrhage  took 
place  in  1  case  out  of  the  13  recorded  ;  3  of  the  cases  with  peritonitis,  as 
well  as  that  with  haemorrhage,  died.  The  bullet  lodged  in  4  cases,  and  was 
extracted  in  1. 

The  abdomen  M^as  opened  in  1  case  for  exploration  and  irrigation,  and 
the  case  died  ;  colotomy  was  performed  in  2  cases,  1  of  which  died.  Drainage 
operations,  not  opening  the  cavity  of  the  peritoneum,  were  done  in  4  cases, 
and  all  recovered. 
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One  case,  in  which  both  entrance  and  exit  wounds  were  large  and 
irregular,  having  the  characteristics  of  shell  injury,  recovered  without  any 
■operation. 

Gunshot  Wounds,  of  Rectum. 

Case  89. —  Private  C,  admitted  4  Stationary  Hospital,  18th  February,  Rectum,  prostate 

1900.    Entrance  (Mauser)  in  left  gluteal  fold;  no  exit.    In  its  course  bullet  ^^ielen?*'^'^^" 

caused  a  ragged  wound  of  rectum  just  inside  internal  sphicnter,  damaged  ha^matuiia  and 

prostate,    and    opened    urethra.      Abundant    hjematuria   and    flatus    per  flatus  per 

urethram  ;  blood  in  stools  ;  cystitis  followed,  but  patient  improved  and  was  urethram— No 

sent  to  Base.— (Records  No.  4  Stationary  Hospital.)  Reco™r 

Note. — Traced  in  records.    This  case  is  said  to  have  recovered  completely,  ^"'^^^  lodged, 
but  there  is  no  mention  of  any  operation,  such  as  colotomy,  division  of 
sphincters,  or  search  for  lodged  bullet. 

Case  90, — J.  C,  wounded  18th  February,  1900.      Entrance  (Mauser)  Rectum— Kidney 

right  flank,  near  margin  of  ribs  ;  exit  post,  to  left  trochanter  major.     Hasma-  bladder— No 

turia  and  blood  per  anum.    Did  well  ;  treatment  not  mentioned  ;  invalided.  Recovered. 
Had  also  flesh  wounds  of  both  legs.— (Civil  Surgeon  T.  E.  Stuart.) 

Case  91. — Private  F.,  wounded  12th  June,  1901  ;  admitted  2  General  Rectum— Pus  per 
Hospital  three  weeks  later.    Entrance  in  ilium  just  below  left  ant.  sup.  spine  ;  ^g"^~j.g^  Cwith 
exit  centre  right  buttock.    Hectic — pus  passing  from  rectum.    Opening  into  ^gtuia) 
rectum  would  sometimes  close,  and  then  fever  became  worse.    Two  attempts 
for  closure  of  this  opening  failed.    After  a  long  stay  in  hospital  was  invalided 
"  in  fair  condition." — (Lieut. -Colonel  Sylvester,  KA.M.C.) 


Case    92. — Private    B.,    wounded    24th    January,    1900  ;    admitted  Rectum— Bullet 

4  Stationary  Hospital  next  day.      Entrance    4    inches  above    left   great  pi^atus*arid~fgeces 

trochanter ;  no  exit — bullet  lodged  1|-  inches  above  and  behind  right  great  rounds  

trochanter,  and  was  removed.  Flatus  and  fseces  passing  through  both  Colotomy — Died, 
wounds ;  cellulitis  developed. 

Tube  was  passed  up  rectum,  and  parts  packed  with  gauze  ;  great  pain  ; 
rectum  irrigated  twice  daily. 

A  fortnight  after  wounded  left  iliac  colotomy  ;  died  from  exhaustion  two 
days  later. — (Civil  Surgeon  A.  W.  Nuthall.) 

Observations  by  Sir  F.  Treves  on  a  similar  case,  "  British  Medical 
Journal,"  10th  March,  1900  :— 

"  A  man  was  shot  through  both  hips  by  a  Mauser  or  a  shrapnel,  probably 
the  latter.  The  lower  end  of  the  rectum  was  wounded  in  two  places,  and 
in  due  course  faeces  and  flatus  were  passed  through  each  of  the  gluteal 
wounds. 

"  In  one  of  these  wounds  the  hip-joint  was  involved.  The  wound  in  the 
rectum  was  easily  felt  on  anal  examination. 

"  The  man's  condition  was  absolutely  deplorable,  and  his  pain  intense. 
The  questions  were — Should  the  case  be  left  'I  Should  the  lower  end  of  the 
rectum  be  excised  ?  or,  Should  left  colotomy  be  performed  ?  We  decided  to 
perform  colotomy,  and  this  was  carried  out  by  Dr.  Nuthall. 

"  There  were  many  difficulties  in  the  way  of  a  dii'ect  operation  upon  the 
rectum." 

Case  93. — Major  S.,  admitted  25th  January,  1900,  4  Stationary  Hospital.  Rectum— Gas  in 
Entrance,  circular,  right  buttock,  1  inch  below  iliac  crest ;  no  exit.    Intestinal  '"'ound  and  blood 
gas  escaping  from  wound  ;  blood  in  motions  :  peritonitis  developed  ;  died  next  BuUet"od~ed— 
day.     "  Rectum  lacerated  ;  palliative  treatment."— (Civil  Surgeon  Stanley  No  operation— 
Copley.)  Died. 
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Rectum — 
Hssmorrhage  per 
anum  and 
collapse — No 
operation — Died. 


Eecttim  (shell  ?) — 
Blood  per  anum — 
Drained — 
Recovered. 


Case  94. — Lieutenant  D.  Entrance  over  left  hip  ;  exit  front  of  right 
thigh,  which  was  fractured  in  upper  part.  Had  lost  much  blood  per  rectum, 
and  was  collapsed  and  pulseless  on  admission  ;  vomiting ;  no  hsematuria. 
Given  morphia  and  strychnia  hypodermically.  Rallied  somewhat,  but 
collapse  came  on  again,  and  death  from  syncope. — (Major  R.  Kirkpatrick, 
R.A.M.C.) 

Case  95. — Private  G.  H.,  wounded  11th  December,  1899;  admitted 
2  General  Hospital  a  few  days  later.  Entrance  (probably  piece  of  shell)  large 
and  irregular,  in  centre  left  buttock,  passing  upwards  and  inwards,  comminuting 
ilium ;  exit  also  large  and  irregular,  2  inches  above  centre  of  crest  right  ilium. 
Frequent  motions  containing  blood  and  mucus.  Drainage  tubing  inserted  into 
both  wounds,  and  small  pieces  of  bone  removed  12th  day  ;  bloody  motions 
ceased  in  a  week,  but  sinus  took  long  time  to  heal.  Invalided  82nd  day. — 
(Records  2  General  Hospital.) 


Rectum — Wound 
felt  by  finder — 
No  operation — 
Recovered. 


Case  96.-  -Captain  S.,  wounded  24th  January,  1900,  at  400  yards  range. 
Entrance  (Mauser)  ^  inch  below  and  1  inch  behind  head  of  right  great 
trochanter ;  exit  f  inch  below  left  great  trochanter,  and  over  outer  margin. 
Bullet  cut  through  posterior  wall  of  rectum  about  1  inch  above  anal  ring. 
Bowel,  washed  out  frequently  with  hot  boric  lotion,  healed  without  con- 
traction,— (Civil  Surgeon  Johnstone.) 


Rectum — Psecal 
fistula — 
Colotomj — 
Recovered. 
Bullet  lode:ed. 


Case  97. --Private  O'N.,  admitted  4  General  Hospital  25th  February, 
1900.  Entrance  midway  between  tip  of  left  great  trochanter  and  iliac  crest ; 
no  exit — failed  with  X-rays  to  locate  bullet. 

Diarrhoea  ;  faeces  passing  through  entrance  wound  causing  sepsis. 
Left  iliac  colotomy  performed  12th  March,   1900,  and  wound  freely 
opened,  washed  and  drained  at  same  time ;  latter  gradually  filled  in,  but 
still  communication  remained  between  rectum  and  entrance  when  sent  to 
England  two  months  after  admission. — (Civil  Surgeon  J.  Pope.) 


Rectum — Fa3cal 
fistula — Lapar- 
otomy— Died. 


Case  98, — Private  S,,  wounded  27th  October,  1900  ;  admitted  6  General 
Hospital  six  days  later.  Entrance  in  mid-line  of  thigh  4  inches  below  gluteal 
fold  ;  exit  not  mentioned,  Fseces  escaping  freely  from  entrance  ;  nine  weeks 
after,  a  faecal  fistula  being  established  in  pelvis,  the  abdomen  was  opened  in 
mid-line,  and  pelvic  gut  found  quite  free  ;  "  much  congestion  and  blackness 
over  left  pelvic  peritoneum  was  observed  ;  this  was  incised,  but  no  pus  being 
found  it  was  sutured  again  "  ;  thigh  wound  explored,  and  tubes  put  in  ;  died 
of  septicaemia  three  da>ys  later. — (Civil  Surgeon  R.  W.  Maxwell.) 


Rectum — Colon 
and  base  of 
bladder  (?)— 
Drained  and 
sphincters 
divided — 
Recovered. 


Case  99, — Private  D.,  wounded  16th  February,  1900  ;  admitted 
4  Stationary  HosjDital  next  day.  Entrance  (Mauser)  above  left  iliac  crest ; 
exit  4  inches  below,  and  slightly  behind  right  ant,  sup,  iliac  spine.  Great 
abdominal  pain  and  tension  ;  emphysema  left  side  scrotum;  pulse  106,  tem- 
perature 103'4°  F.  ;  after  two  days  flatus  passed  per  anum,  and  tension 
decreased ;  later  on,  retention  of  urine  and  epididymitis ;  transferred  to 
4  General  Hospital,  Mooi  River,  when  sufficiently  recovered.- — -(Civil  Surgeon 

NUTHALL.) 

Note  (a  month  later). — At  4  General  Hospital,  Mooi  River,  15th  March, 
1900,  explored  ;  tumour  at  exit  wound  incised — faeces  and  pus  with  foul- 
smelling  gas  ;  long  probe  dropped  through  this  under  femoral  vessels,  emerging 
in  rectum  inside  sphincter ;  sphincters  divided,  and  drainage  tube  brought 
through  from  outer  wound  ;  well  irrigated — no  more  faeces  appeared  in  wound  ; 
drainage  tube  gradually  withdrawn  inwards,  wound  closed  in  same  direction 
rapidly;  invalided.— (Major  S.  F.  Freyer,  R.A.M.C.) 


Rectum — Much 
blood  in  stools — 
No  operation — 
Recovered. 


Case  100. — Private  S.,  admitted  23rd  March,  1900;  wounded  some 
time  previously  at  700  yards  range.    Entrance  3-§-  inches  behind  left  ant.  sup. 
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iliac  spine  ;  exit  in  back  of  right  thigh,  4^  inches  below  tuber  ischii.  Pain  in 
abdomen  ;  much  haemorrhage  from  bowel  first  day,  and  lasting  for  three  days. 
Invalided  after  a  week. — (Civil  Surgeon  E.  Kbr.) 

Case  101. — Entrance  (Mauser)  1  inch  to  right  of  coccyx  ;  exit  1  inch  Rectum  and 

above  junction  of  middle  and  outer  third  left  Poupart's  ligament.  Pain  in  bladder— Gas  and 
abdomen  and  retention  of  urine  for  two  days  ;  urine  drawn  off  contained 

blood  ;  frequent  micturition,  with  gas  and  ffecal  matter  in  urine,  followed  ;  Drained  

foul-smelling  abscess,  2  inches  above  ]Diibis  to  right  of  mid-line,  opened ;  Recovered  (with 

discharge  lasted  three  months,  and  fistula  at  original  wound  of  entry  remained  fistula), 
when  invalided,  "  otherwise  quite  well." — (Mr.  Makins.) 


Group  5. — Bladder. 

The  bladder  is  returned  as  wounded  in  21  cases.    In  12  of  these  it 
appeared  to  be  the  only  viscus  wounded,  with  4  deaths,  and  it  was  the 
principal  one  in  5  others,  with  3  deaths.    Thus  in  the  latter  two  classes, 
numbering  17  cases,  there  were  7  deaths,  or  a  mortality  of  41 '1  per  cent.    All  High  death-rate 
these  deaths  occurred  in  cases  where  the  bullet  had  traversed  the  extra-  ^'^^^  to  extra- 
peritoneal portion  of  the  organ  ;  it  would  therefore  appear  that,  as  in  the      >  ^  ^a  injury, 
ascending  and  descending  colons,  extra-peritoneal  wound  is  by  far  the  more 
fatal  injury,  and  the  notes  of  the  cases  demonstrate  that  the  deaths  were  due 
in  the  bladder  cases  to  the  same  causes,  viz.,  cellulitis  and  septicaemia  in  the 
absence  of  efficient  drainage. 

Some  signs  of  peritonitis  appeared  in  13  of  the  cases,  but  not  of  marked 
severity. 

The  bullet  lodged  in  6  cases  ;  it  was  extracted  in  2  cases  ;  in  one  case  it  BuUetj  lodged, 
was  passed  by  the  urethra,  and  in  another  it  was  impacted  there  and  removed 
(Nos.  105  and  114). 

The  abdomen  was  explored  and  irrigated  in  one  case,  which  died,  and  Laparotomy. 
4  cases  were  drained,  the  general  cavity  not  being  opened,  with  2  deaths.  In 
1  of  the  latter  a  rent  was  found  in  the  extra-peritoneal  portion,  which  was 
sutured,  and  recovery  followed. 

Judging  from  the  causes  of  death  in  the  fatal  cases  above  referred  to,  it  is 
evident  the  free  incisions  into  the  perineum  and  pre-vesical  space,  with  drainage 
of  the  bladder,  might  have  been  practised  with  advantage  in  many  of  them. 


Gunshot  Wounds  of  Bladder. 

Case  102.— C.  K,  wounded  24th  July,   1900,  at  500  yards  range.  Bladder  (?)— 
Entrance  1|  inches  from  tip  of  great  trochanter,  on  line  joining  it  with  right  Frequent  micturi- 
ant.  sup.  iliac  spine  ;  exit  2  inches  above  left  Poupart's  ligament,  over  position  Jio"ZKecoverecl 
of  femoral  vessels.     Wound  of  exit  suppurated,  and  had  to  be  enlarged;   '  "  ecoveiec 
frequent  micturition,  but  never  passed  blood — practically  no  other  symptoms. 
Pecovered. — (Civil  Surgeon  A.  Young.) 

Case    103. — Trooper  W.,  wounded    6th   December,   1901  ;    admitted  Bladder— 
18  General  Hospital  nine  days  later.    Entrance  6  inches  behind  and  below  Extravasation 
left  ant.  sup.  iliac  spine;  exit_3l  inches  behind  and  3  inches  below  right  ant.  Ih4ied^'^bla7der 
sup.  spine — both  healed,  and  size  of  sixpenny  piece.    Carried  in  wagon  for  three  sutured— 
days  till  he  reached  a  field  hospital,  and  eventually  admitted  18  General  Recovered. 
Hospital    Much  collapse ;  loss  of  control  over  bladder  and  rectum  ;  partial 
paraplegia  ;  abdomen  tender  ;  pulse  weak  and  rapid.    Had  an  enema  on  17th, 
and  next  morning  was  in  great  distress  ;  tumour  size  of  four  months'  pregnant 
uterus  in  hypogastrium,  extravasation  of  mine.    Incision  in  mid-line  above 
pubes,  2  pints  ammoniacal  urine  evacuated.    The  fluid  extra-peritoneal  from 
rent  in  ant.  wall  of  bladder.     Rent  sutured,  cavity  flushed  and  drained. 
Urine  continued  to  pass  both  ways  for  some  time,  but  eventually  it  ceased 
from  the  wound,  and  he  was  able  to  walk  about  when  invalided.   The  paralysis 
was  reflex. — (Major  Mallins,  R.A.M.C.) 
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Bladder — 
Intestine  (?) — 
Pain,  hsematuria, 
and  collapse — No 
operation — Died. 


Case  104. — Civilian  M.  F.,  sliot  by  sentry  at  150  yards  range  ;  admitted 
18  Stationar}'  Hospital  4th  November,  1900.  Entrance  (|-  inch)  3  inches 
above  right  gluteal  fold,  and  2^  inches  to  right  of  mid.  sacrum;  exit  inch) 
|-  inch  to  inner  side  left  ant.  sup.  iliac  spine.  Semi-collapse ;  great  pain  and 
constant  desire  to  pass  water,  but  unable  to  do  so  ;  no  abdominal  distension. 
Catheter  only  drew  off  blood  from  bladder.  Condition  too  bad  for  operation. 
Died  next  day.    'No  post  mortem  noted. — (Hospital  Records.) 


Bladder — 
Hsematuria — 
Bullet  passed  per 
iirethrani — ISlo 
operation — 
Recovered. 


Bladder — Extra- 
vasated  urine — 
Bullet  lodged — - 
Drained — Died. 


Case  105. — Civilian  Guard,  C.  W.,  wounded  30th  March,  1902. 
Entrance  inch  long)  3^  inches  below  post,  iliac  spine,  3  inches  from 
mid-]ine — no  exit.  Hsematuria  ;  unable  to  pass  water  for  two  days ; 
fourth  day  spicule  of  bone,  f  inch  by  -^-g-  inch,  came  away  with  urine  ; 
hsematuria  then  ceased,  but  micturition  became  frequent  and  painful  ; 
1 8th  day,  while  making  water,  flow  suddenly  stopped ;  orderly  M.O. 
failed  to  pass  catheter  on  account  of  pain,  but  nothing  was  felt;  15  minutes 
later,  while  again  attempting  to  pass  water,  a  smooth  Mauser  bullet  shot  out 
of  urethra.  This  was  followed  by  some  bleeding,  but  he  was  discharged  quite 
well  29th  day.  "  The  range  was  200  yards,  and  the  powder  was  evidently 
defective,  as  a  Kaffir,  wounded  at  same  time  and  range,  also  had  bullet 
lodged  in  his  body."  The  passage  of  the  bullet  by  the  urethra  was  certified 
by  written  statements  of  others  in  ward  at  time. — (Records  18  General 
Hospital.) 

Case  106. — -Private  G.,  wounded  28th  November,  1899  ;  admitted 
2  General  Hospital  five  days  later.  Entrance  right  buttock ;  no  exit — 
bullet  passed  through  bladder,  fractured  left  horizontal  ramus  of  pubes,  and 
lodged  under  femoral  artery  at  Poupart's  ligament.  An  incision  had  been 
made  in  left  groin,  evacuating  much  urine  and  pus  ;  this  was  enlarged  day 
after  admission ;  piece  of  bone  removed  and  drain  inserted.  Died  from 
exhaustion  32nd  day. 

Post  mortem. — Extra  peritoneal  wound  front  of  bladder  ;  Mauser  bullet 
under  femoral  artery. — (Records  2  General  Hospital.) 


Bladder  and 
rectum  (?) — Loss 
of  control  over 
sphincters — 
Bullet  extracted 
from  under  skin — 
Recovered. 


Case  107. — Private  B.  A.,  wounded  28th  February,  1900,  at  500  yards 
range ;  admitted  2  General  Hospital  three  days  later.  Entrance  (Mauser) 
2i  inches  to  left  of  mid-spine,  level  v/ith  iliac  crest ;  bullet  found  lying  under 
small  ulcer  2^  inches  below  right  great  trochanter,  outer  aspect  of  thigh  ; 
perineum  and  scrotum  much  bruised. 

Could  not  pass  water  after  being  wounded,  and  now  micturates  with 
difficulty  ;  no  control  over  rectum. 

Bladder  daily  washed  with  boric  lotion  ;  complete  control  of  rectum  and 
bladder  in  a  month's  time  ;  invalided. — (Records  2  General  Hospital.) 


Bladder  and 
rectum — Bloody 
urine — No  opera- 
tion— Died. 


Case  108. — Private  G.,  wounded  1st  April,  1902;  admitted  20  General 
Hospital  two  days  later.  Entrance  near  inner  edge  right  tuber  ischii ;  exit 
over  symphysis  pubis.  Collapse,  semi-delirious,  and  very  restless;  pulse  110, 
weak  and  thin ;  4  ounces  bloody  urine  drawn  off  bladder ;  both  wounds 
closed  ;  no  pain,  nor  signs  of  peritonitis.  Champagne  and  hot-water  bottles 
failed  to  improve  condition  ;  died  next  day. 

Post  mortem. — Bullet  wounded  rectum  and  passed  through  bladder — 
track  extra-peritoneal ;  blood  clots  in  bladder ;  small  quantity  of  urine  in 
pelvis  ;  pelvic  peritonitis  extending  upwards. — (Major  Whaite,  R.A.M.C.) 


Bladder  and 
rectum — Blood 
and  urine  in 
stools — No 
operation — 
Recovered. 


Case  109. — ^Boer,  R.,  wounded  48  hours  before  admission.  Entrance 
(Lee-Metford)  left  buttock  at  the  side  of  sacrum — no  exit.  States  he  passed 
blood  with  motion,  and  had  pain  on  micturition ;  abdomen  not  distended  ;  no 
special  tenderness  or  inconvenience  ;  temperature  raised.  Had  many  large 
watery  motions,  and  o,t  same  time  passed  daily  small  quantity  of  urine 
(12  ounces),  which  contained  pus.  Litmus  pill  given  caused  water  coming 
both  ways  to  be  stained  blue — ^valvular  wound  of  bladder  suspected.  After 
a  couple  of  days  urine  passed  in  natural  quantity,  and  watery  motions  ceased. 
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Examination  of  rectum  showed  it  to  be  wounded.  There  was  jdus  in  urine 
still,  and  left  leg  was  oedematous  when  handed  over  to  Provost-Marshal. — 
(Captain  Fatchnie,  KA.M.C.) 


Case  110. — Trooper  P.,  wounded  5th  May,  1901;  admitted  two  days  Bladder- 
later.    Entrance  middle  left  groin,  missing  vessels  ;  exit  middle  right  buttock,  ^^'"^'^""j^ 
Painful   micturition  and  hsematuria — bright-red  blood    passed  ;    no   other  Recovered!' 
symptoms.     When   invalided,   75th    day,    all   bleeding   had   ceased,  and 
irritability  of  bladder  subsided.     Treatment — rest  and  milk  diet. — (Civil 
Surgeon  T.  A.  Haig.) 


Case  111. — Private  S.,  wounded  24th  October,  1899;  admitted  Lady-  Lung,  kidney, 

smith.    Entrance  on  upper  aspect  of  left  shoulder  ;  exit  in  centre  of  perineum,  (Jj^^jg^— 

bullet  thus  raking  chest  and  abdomen.    Blood  in  urine  ;  extreme  pain  over  Peritonitis  and 

abdomen;  died  at  5.30  p.m.  third  day.  No  post  mortem  noted. — (Colonel  htematuria— Died. 
Bruce,  R.A.M.C.) 


Case  112. — Private  O'N.,  wounded  21st  October,  1899  ;  admitted  Lady- 
smith  next  day.  Entrance  large  and  lacerated,  between  umbilicus  and  pubes  ; 
no  exit.  Lay  out  on  veldt  in  the  rain  all  night  ;  transferred  here  from  Field 
Hospital.  Urine  issuing  from  entrance.  Incision  made  from  umbilicus  to 
pubes  ;  muscles  much  swollen  and  infiltrated  large  ragged  wound  in  fundus 
of  bladder  ;  removed  fowv  pieces  of  expanded  Mauser  bullet ;  doubtful  as  to 
whether  peritoneum  was  opened ;  placed  large  dr'ainage  tube  in  bladder,  and 
sewed  up  wound.  Dressed  frequently  ;  transferred  Maritzburg  eighth  day. — 
(Colonel  Bruce,  R.A.M.C.) 


Bladder — 
Extravasation — 
Bullet  extracted ; 
drained — 
Recovered. 


Case  113. — Private  G.,  wounded  8th  December,  1899;  admitted  Lady-  Bladder — 
smith  next  day.     Entrance  posterior  part  of  right  buttock,  2  inches  from  I'eritonitis 
mid-line,  and  4  inches  below  post.  sup.  iliac  spine  ;  exit  left  groin,  immediately  j^e^^*^  """^ 
to  inner  side  of  femoral  vessels  (2  inches  from  mid-line). 

Laparotomy  in  mid-line  ;  peritoneal  cavity  full  of  blood-stained  fluid, 
smelling  strongly  of  urine  ;  difficulty  in  finding  wound  in  bladder,  till 
permanganate  solution  was  injected,  when  it  issued  from  wound  at  apex 
the  size  of  a  threepenny  piece  ;  wound  in  bladder  enlarged  to  search  for 
entrance,  but  latter  not  found  ;  glass  drain  put  in  bladder,  and  another  in 
peritoneal  cavity,  and  wound  stitched  up ;  died  same  day. — (Colonel  Bruce, 
R.A.M.C.) 

Case  114.— Private  W.  T.,  wounded  20th  September,  1901;  admitted  Bladder  (?) 

7  Stationary  Hospital  seven  days  later.     Entrance  (Mauser)  in  right  thip-h  ^^etention  of 
.    T    ''r,  •     1        T         1         •  •  X  -J  °  ^     urine — Bullet 

posteriorly,  3  mclies  above  knee-jonit ;  no  exit.  extracted  per 

Was  lying  behind  ant-hill  when  wounded  from  behind  ;  wound  healed  ;  nrethrara — 

no  hsematuria  nor  other  signs  of  bladder  injury ;    no  pain  anywhere  till  Recovered. 

27th  day,  when  complete  retention  of  urine  set  in.    Catheter  passed  freely 

to  neck  of  bladder,  but  stopped  there ;  urine  passed  on  withdrawing  catheter ; 

three  similar  attacks,  with  intervals  of  a  day  or  two,  relieved  in  same  way. 

Last  time  catheter  stopped  1  inch  from  meatus  by  an  obstruction,  which  on 

extraction  was  found  to  be  a  Mauser  bullet  covered  with  urinary  salts.  No 

further  difficulty  occurred. — (Captain  Archer,  R.A.M.C.) 


Case  115. — Private  A.,  wounded  18th  February,  1900,  at  600  yards  Bladder— Blood 
range  ;  admitted  1  General  Hospital  eight  days  later.    Entrance  (Mauser)  ™  mine— No 
3  inches  from  right  ant.  sup.  iliac  spine,  and  2  inches  above  Poupart's  lig.  ;  Keco^ered" 
exit  on  back  of  left  thigh,  large  and  bifurcated.     Unconscious  ;  felt  as  if 
"  kicked  in  stomach  "  ;  blood  in  urine,  with  difficulty  and  heat  in  micturition 
for  six  days.    Had  no  solid  food  for  21  hours  before.    Invalided  ;  recovered 
41st  day.— (Major  Burton,  R.A.M.C.) 
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Bladder  (?)— 
No  symptoms — 
Recovered. 


Case  116. — Entrance  (Mauser)  jast  above  symphysis  pubis  ;  exit  in  left 
buttock,  behind  tip  of  great  trochanter.  Lay  12  hours  on  field,  and  passed 
water  for  first  time  when  bearer  company  removed  him,  and  only  twice  in 
next  two  days  ;  no  heematuria  noticed  ;  recovered. — (Mr.  Makins.) 


Bladder  (extra- 
peritoneal)— 
Infiltration  of 
urine — Drained- 
Bullet  lodged — 
Died. 


Case  117. — Entrance  (Mauser)  in  right  buttock;  no  exit.  Distension 
of  abdomen  and  tympanites,  followed  with  swelling  of  thigh  below  inner 
third  of  Poupart's  ligament ;  latter  incised,  allowing  two  pints  bloody  urine 
to  escape.    Died  of  chronic  septicaemia  21st  day. 

Post  mortem. — Transverse  wound  of  extra-peritoneal  part  of  bladder 
behind  pubes  ;  bullet  found  beneath  femoral  vessels. — (Mr.  Makins.) 


Bladder  (extra- 
peritoneal)— 
Infiltration  of 
urine — Died. 


Case  118. — Entrance  (Mauser)  3  inches  above  left  tuber  ischii ;  exit 
above  symphysis,  over  right  margin  of  penis.  Next  day  urine  escaped  from 
both  wounds,  and  this  continued  till  14th  day,  when  entrance  wound  was 
enlarged,  and  a  catheter  was  tied  into  bladder.    Died  38th  day. 

Post  mortem. — Cellulitis  around  bladder  with  slough  and  pus  in  cavum 
Ketzii ;  entrance  at  base  of  trigone,  and  exit  in  anterior  wall  of  bladder 
still  open, — (Mr.  Makins.) 


Group  6. — Liver. 


Death-rate. 

Peritonitis  and 
hsemorrhag'e. 

Laparotomy. 


Internal 
hpemorrhaa'e. 


Biliary  fistula. 


Jaundice. 

Abscess  of  the 
liver. 


The  liver  is  noted  as  having  been  wounded  in  40  cases.  In  12  of  these 
it  appeared  to  be  the  only  viscus  wounded,  with  2  deaths,  and  it  was  the 
principal  viscus  in  16  others,  with  6  deaths. 

Thus,  of  the  28  cases  of  the  two  latter  classes,  8  proved  fatal,  or  a 
mortality  of  28 "5  per  cent. 

Peritonitis  was  more  or  less  present  in  26  cases,  and  internal  hsemorrhage 

in  7. 

The  bullet  lodged  in  6  cases,  and  was  extracted  in  3. 

No  operation  implicating  the  peritoneum  was  performed  in  any  of  these 
cases,  but  procedures  to  afford  drainage  were  carried  out  in  8  of  them,  7  of 
which  recovered. 

In  6  cases  the  wounds  were  not  produced  by  normal  Mausers ;  one  was  a 
shell  wound,  and  in  5  the  "  entrance  wounds  were  large " ;  4  of  these 
recovered. 

Severe  internal  hsemorrhag-e  occurred  in  7  of  the  cases  of  wound  of  the 
liver,  and  the  large  proportion  of  4,  or  57  per  cent.,  of  these  died.  This 
appears  to  have  been  a  high  rate  for  the  occurrence  of  this  complication,  as 
many  writers  have  stated  that  small-bore  bullets  do  not  often  cause  haemor- 
rhage of  a  dangerous  character  from  the  liver.  Haemorrhage  was"met  with  in 
25  per  cent,  of  the  28  cases  noted,  and  in  some  of  them  the  bleeding  took 
place  into  the  right  pleural  cavity  in  consequence  of  the  bullet  having 
traversed  the  diaphragm  and  pleura. 

Discharge  of  bile  through  the  wound,  with  the  formation  of  biliary 
fistula,  was  not  an  uncommon  occurrence  in  these  cases ;  it  is  noted  in  5  of 
them.  Fistulse  of  this  kind  usually  close  spontaneously,  but  one  case  was  at 
Netley  nearly  a  year  after  the  receipt  of  the  wound  with  the  opening  still 
discharging.  An  operation  had  been  done  in  South  Africa,  but  had  failed. 
The  case  was  twice  operated  on  at  Netley,  with  success  on  the  second 
occasion.  The  sides  of  the  sinus  through  the  abdominal  wall  were  scraped, 
the  skin  edges  refreshed,  and  silk-worm  gut  sutures  passed  deeply,  closing  the 
opening ;  as  there  was  a  free  discharge  of  bile  into  the  intestine,  this  simple 
operation  was  successful. 

Slight  jaundice  was  a  symptom  in  4  of  the  cases,  and  abscess  of  the  liver 
developed  in  3,  all  of  which  recovered  with  incisioiL  and  drainage. 
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Gunshot  Wounds  of  Liver. 


Case  119. — Private  E.,  wounded  18th  November,  1900;  admitted  Liver — Haemor- 
2  General  Hospital  3';  hours  later.  Entrance  right  epigastric  region  ;  exit  '"^age,  vomitmg-, 
same  side,  near  tip  of  last  rib.    Vomited  frequently  ;  abdomen  distended  and.  31^,^^^!^'^'^''^'^'' 

tender  ;  pulse  quick  and  feeble.    Rest,  and  rectal  feeding.   Died  two  days  after  operation  Died. 

admission. 

Post  mortem.- — About  a  pint  of  blood  in  peritoneum  ;  liver  much 
lacerated;  intestines  distended,  but  no  general  peritonitis. — (Lieut. -Colonel 
G.  H.  Sylvester,  R.A.M.C.) 


Case  120. — Private  G.,  wounded  1st  May,  1902,  at  30  yards  range; 
admitted  21  General  Hospital  four  days  later.  Entrance  between  11th  and 
12th  ribs  1  inch  to  right  of  spine  ;  exit  same  side,  between  sixth  and  seventh 
ribs,  1  inch  from  nipple  line.  Right  chest  dull  and  immobile  ;  no  fremitus 
nor  breath  sounds  ;  pain;  temperature,  101"4°  F.  ;  pulse,  156  ;  respiration,  56. 
Aspirated  2^  pints  fluid  containing  blood  and  bile,  and  five  days  later 
7  pints  same.  Pneumonia  of  other  lung  developed  ;  died  suddenly  night  of 
15  th  day. 

Post  mortem. — Right  pleura  contained  2^  quarts  bile-stained  fluid — lung 
collapsed  ;  left  lung  had  two  patches  consolidation  size  of  palm  of  hand  ; 
ragged  tunnel  in  liver,  and  corresponding  wound  in  right  dome  of  diajjliragm. — 
(Records  21  General  Hospital.) 


Liver  and 
pleura — Pain, 
hasmothorax,  and 
jaundice — No 
operation — Died. 


Case  121.— Trooper  P.  S.,  wounded   24th  March,   1902.     Entrance  Liver— Pain, 
1|-  inches  below  eighth  right  costal  cartilage  ;  site  of  exit  not  given,  but  track  lifemorrhage,  and 
said  to  be  "  oblique  from  before  back."    A  piece  of  clothins:  and  brass  button  n,,!^^!*^ 
missmg  where  bullet  entered  ;  "  great  pain  and  hsemorrhage  10  mmutes  after  Recovered, 
wound."     In  hospital  for  a  month  when  sent  to  Matjesfontein,  six  days  by 
convoy.  On  arrival  temperature  104*3°  F.  ;  pain  and  enlargement  of  liver  ;  deep 
fluctuation.    Liver  aspirated  49th  day — 3  pints  pus,  and  incised  63rd  day. 
Uninterrupted  recovery.    "  Abscess  evidently  due  to  septic  clothing  and  brass 
button  in  liver,"  no  note  of  these  having  been  found. — (Captain  H.  W.  K. 
Read,  R.A.M.C.) 


Case  122.— W.  W.,  wounded  6th  March,  1902.  •  Entrance  right  10th 
intercostal  space,  3  inches  from  vertebral  spines ;  exit  1  inch  below  costal 
cartilage  ninth  rib,  same  side.  "  In  its  passage  bullet  wounded  right  kidney 
and  liver ";  jaundice  and  heematuria  ;  tenderness  over  liver;  temper'ature, 
101°  F.  ;  abdominal  movements  good.  Rest  and  starvation  diet ;  did  very 
well,  discharged  to  duty. — (Captain  H.  Walton,  R.A.M.C.) 


Liver  and 
kidney  -  Jaundice 
and  hasmatnria — 
Nj  operation — 
Recovered. 


Case  123, — Trooper  M.,  wounded  2nd  May,  1900,  arrived  by  wagon  at  Liver- 
hospital  next  day.    Entrance  right  ninth  intercostal  space,  3  inches  behind  Stomach  (?)— 
nipple  line  ;   exit  left  seventh  interspace,  in  nipple  line.    Much  collapse  ;  ^nd  WccoS— 
jaundice  ;  constant  hiccough  ;  great  distress,  and  pain  over  liver  and  stomach  ;  Drained— ° 
upper  half  of  abdomen  rigid  and  fixed  ;  dulness  in  both  flanks,  with  hyper-  Recovered, 
resonance  in  front  of  dulness. 

Perfect  rest,  morphia  and  strychnia,  rectal  feeding.  Two  months  later  a 
tumour  containing  six  pints  bile-stained  fluid  had  formed  over  hepatic  region, 
and  was  opened  ;  bile  discharging  from  sinus  for  a  month,  but  patient  did 
well,  and  bowels  were  acting  normally  when  transferred, — (Captain  H. 
Walton,  R.A.M.C.) 

Case  124. — Private  B.,  admitted  18  General  Hospital  10th  January,  Liver— Hijemor- 
1902.    Bullet  struck  his  bandolier,  exploding  a  couple  of  cartridges.    Entrance  I'l'age;  viscus 
(2  inches  by  3  inches,  and  1^  inches  deep)  over  seventh  to  ninth  ribs,  mid-  Sracted"— 
axillary  line ;  no  exit.    Wound  septic  and  cone  shaped,  with  damaged  liver  Recovered, 
tissue  at  apex  ;  haemorrhage.     Very  little  shock  or  constitutional  symptoms 
Pieces  of  detached  rib  were  removed,  and  wound  fomented.    A  month  later 
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small  sinus  persisting  was  slit  up,  and  cartridge  casing  and  small  pieces  dead 
bone  removed.    Recovered, — (Major  J.  E,.  Mallins,  R.A.M.C.) 


Liver — Bile- 
stained  dis- 
cliarge — -Shell 
removed  — 
ilecovered. 


Case  125.— Private  W.  I,  admitted  2  General  Hospital  8th  March, 
1900.  Entrance  (piece  of  shell)  in  right  epigastrium.  Before  admission  shell 
was  removed,  and  drainage  tube  10  inches  long  passed  down  and  back  through 
liver  substance— profuse  bile-stained  discharge.  Iodoform  gauze  substituted 
for  tube  after  a  week  ;  pleurisy  followed  (20th  March,  1900) ;  temperature, 
103°  F.  ;  16  ozs.  of  flaky  fluid  aspirated,  after  which  temperature  fell,  and  he 
was  invalided  14th  April,  1900,  with  wound  closed  and  in  very  good  health. — 
(Records  2  General  Hospital.) 


Liver  (and  inf. 
cava)— Heemor- 
rhage  and 
collapse — No 
operation — Died. 


Case  126. — Corporal  M.,  wounded  1st  April,  1900,  admitted  20  General 
Hospital  two  days  later. 

Entrance  2  iiiches  to  right  of  mid-line  behind,  on  level  with  first  lumbar 
vertebra ;  exit  a  little  to  same  side  xiphoid  cartilage.  Much  collapse ; 
extremities  cold ;  tumour  and  sense  of  resistance  in  epigastrium  ;  mild 
delirium,  but  general  condition  masked  by  morphia.  Died  suddenly  2  days 
later. 

Post  mortem. — Bullet  passed  through  liver,  wounding  inferior  cava 
1-|-  inches  below  diaphragm  ;  blood  found  its  way  to  upper  surface  of  liver,  and 
formed  large  retro- peritoneal  haematoma  behind  stomach  and  round  right 
kidney. — (Civil  Surgeon  F.  R.  Gardner.) 


Liver  and 
pleura  (?) — • 
llgemorrhage  and 
coug-li — No 
operation — 
Recovered. 


Case  127. — W.  T.,  wounded  15th  December,  1899,  at  650  yards  range. 
Entrance  11th  intercostal  space,  ^  inch  to  right  of  spine;  exit  eighth 
interspace,  2|  inches  to  same  side  of  nipple  line.  Severe  haemorrhage  from 
exit ;  slight  cough,  but  no  haemoptysis  ;  right  base  up  to  line  of  sixth  cartilage 
dull  ;  vocal  resonance  and  fremitus  diminished ;  considerable  pain  in  track  of 
bullet ;  slight  pyrexia  at  night.  The  symptoms  cleared  up,  and  he  was  doing 
well  and  allowed  up  the  40th  day. — (Civil  Surgeon  J.  E.  Ker.) 


Liver  and  Case  128. — W.  P.,  wounded  6th  November,  1900,  admitted  3  General 

Hajmorrhao-e  and  H°^P^*^^^  eight  days  later.  Entrance  seventh  intercostal  space  left  axillary 
rigid  painful  l^"^®  5  exit,  but  a  small  nodule,  like  the  top  of  bullet,  felt  2  inches  from  tip 
abdomen— Bullet  of  right  11th  rib.  Tongue  dry  and  brown  ;  sordes  on  teeth  ;  respiration  slow 
and  laboured ;  pain  and  rigidity  in  right  hypochondrium  and  loin.  Given 
brandy  and  milk ;  died  tvfo  days  after. 

Post  mortem. — Left  pleura  contained  one  pint  blood  ;  ragged  decomposing 
wound  at  outer  and  upper  margin  of  liver ;  perinephritic  haematoma  left  side, 
to  which  spleen  was  adherent. — (Hospital  Records.) 


lodged — No 
operation — Died 


Liver— Tjnn-  Case  129. — W,  C,  wounded  2nd  January,  1900,  at  800  yards  range, 

pauites,  vomiting-,  admitted  3  General  Hospital.  Entrance  (Mauser)  2  inches  to  right  of  second 
lumbar  spine  ;  exit  2  inches  to  same  side,  and  below  ensiform  cartilage.  Pain 
over  right  chest  and  abdomen,  tenderness  in  hepatic  region ;  tympanites, 
vomiting  and  jaundice ;  temperature,  101°  F.;  no  cough,  haemoptysis,  or 
blood  in  stools.  Steady  progress ;  invalided  43rd  day. — (Civil  Surgeon 
J.  E.  Stuart.) 


jaundice,  and 
P3'rexia — No 
operation — 
Recovered. 


Lungs,  liver,  and 
spine — Hfemop  - 
tysis,  vomiting, 
paralysis,  and 
discharge  of 
bile — Drainage — 
Recovered. 
Bullet  lodged. 


Case  130. — H.  H.,  wounded  11th  August,  1900,  at  100  yards  range, 
admitted  3  General  Hospital  41  days  later.  Entrance  (f  inch)  just  to  outside 
left  scapula  and  \^  inches  above  angle.  No  exit.  After  injury  great 
dyspnoea  ;  frequent  vomiting  ;  slight  haemoptysis  ;  paraplegia.  On  admission 
had  considerable  use  of  right  leg,  and  to  a  less  extent  of  left ;  no  tenderness 
over  spine ;  right  pleural  cavity  full  of  fluid ;  extreme  emaciation  ;  3f  pints 
dark-coloured  fluid  withdrawn  from  pleura  ;  re-accumulated,  and  4  pints  bile- 
stained  fluid  drawn  off*,  and  finally,  47th  day,  2  inches  seventh  rib  resected 
and  cavity  drained.  No  suppuration  took  place  ;  temperature  fell  to  normal, 
and  all  unfavourable  symptoms  subsided.     Skiagram  showed  bullet  lying 
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vertically  in  liver  substance.  Sent  to  Cape  Town  79th  day,  able  to  walk  a 
little,  though  legs  still  weak,  and  with  very  little  pleural  discharge. — (Civil 
Surgeon  A.  Young.) 

Case  131. — W.  E.,  wounded  26th  NoVQuber,  1900,  at  500  yards  range.  Liver  and  lun^— 
Entrance,  second  right  intercostal  space  ;  no  exit.    Hsemoptysis  and  pain  f^^|g^^]^'Jllg"^°^^' 
under  right  costal  margin.     X-rays  showed  bullet  lodged  here.     Bullet  extracted  and 
removed  from  small  abscess  in  liver,  its  base  being  embedded  in  abscess,  and  abscess  drained — 
its  point  projecting  through  post,  layer  of  rectus  sheath  ;  cavity  ])acked  ;  case  Recovered, 
did  well. — (Civil  Surgeon  W.  A.  HOlt.) 

Case  132. — Corporal  S.  R,  wounded  21st  August,  1901,  at  100  yards  Liver- 
range  :  admitted  12  General  Hospital  seven  days  later,  after  five  days  in  a  ^.""^  , 
o    '  J  J  '  J  Heemoptysis  and 

wagon.  _  .....  discharge  of  bile 

Entrance  size  of  half-crown,  in  right  mid-axillary  line,  between  10th  and  and  pus — 
11th  ribs;  exit  size  of  shilling,  below  last  rib,  1  inch  from  mid-line.   A  second 
bullet  passed  through  lower  part  of  right  thigh,  causing  compound  comminuted  Oompound'frac- 
fracture,  which  was  septic.  tnre  of  thigh  also. 

Free  discharge  of  pus  and  bile  from  entrance  and  exit  of  first  wound  ; 
hsemoptysis  ;  tunnel  through  liver,  found  under  anaesthetic. 

Wounds  cleaned,  irrigated,  and  drained  ;  fractured  thigh  put  on  extension 
apparatus.  Two  months  later  abdominal  wound  was  healed,  but  thigh  was 
still  discharging  ;  sent  to  Base  after  another  month,  when  general  health  was 
much  improved,  and  appetite  good.  A  sinus  in  leg  was  still  discharging,  but 
firm  union  had  taken  place. — (Civil  Surgeon  P.  Grant.) 

Case  133. — Captain  M.,  admitted  22nd  January,   1900.     Entrance,  Liver  and  lung- 
region  of  right  nipple  ;  exit  at  upper  part  of  sacrum.    Emphysema  around  g^'j^^  ^^^^ 
entrance  ;  great  collapse  ;  septic  swelling  right  side  of  abdomen  ;  diarrhoea  ;  hajmorrhage— No 
gradually  sank,  and  died   11th   day.      "  Bullet  traversed  right  lung  and  operation — Died, 
liver,  causing  haemorrhage  into  peritoneal  cavity." — (Major  KiRKPATRrcK, 
E.A.M.C.) 

Case  134. — Corporal  T.     Entrance  in  right  mid-axillary  line,  1  inch  Liver  and 
above  bony  margin  of  thorax  ;  exit  on  level  with  and  1  inch  to  left  of  top  of  lung  (?)— Rigidity 
episternal  notch.  abdomen-No 
-ITT  •  1        1  -J  ^         1      n       1  11  operation — 

Was  runnmg  when  hit,  spun  round,  and  fell  ;  then  crawled  to  cover.  Eecovered. 

Tenderness  along  bullet  track  ;  slight  rigidity  of  upper  half  of  abdomen ;  no 
distension  ;  temperature,  100°  F.  ;  pulse,  84  ;  respiration,  48  ;  no  vomiting  ; 
bowels  constipated.  Respiration  normal  and  wounds  healed  in  seven  days, 
when  transferred.— (Civil  Surgeon  W.  Sheen.) 

Case  135.— Private  O'H.,  wounded  29th  March,  1900,  at  250  yards  Liver  and 
range.    Entrance  just  below  seventh  left  rib,  in  nipple  line  ;  exit  just  below  lung  (?)— H«ma- 
eighth  right  rib,  a  little  external  to  nipple  line.    Injury  occurred  at  3  p.m.,  tmesis  and 
and  he  had  nothing  to  eat  since  4  a.m.  that  day  ;  after  a  few  minutes  vomited  operatmi— 
a  small  quantity  of  blood,  followed  by  bile  ;  vomited  small  quantities  of  blood  Recovered, 
at  short  intervals  for  four  days  ;  coughed  up  blood-stained  mucus  after  eight  or 
nine  days — this  continued  for  foiu'  days.    Kept  on  small  quantities  of  milk 
for  a  fortnight.    When  admitted  2  General  Hospital  34th  day  had  small 
discharging  sinus  at  exit,  but  all  symptoms  had  subsided.     Invalided. — 
(Records  2  General  Hospital.) 

Case  136.— Private  F.,  admitted  4  General  Hospital  25th  Feb  ruary,  1900.  Liver,  diaphragm, 
Entrance,  seventh  right  interspace  ant.  axillary  line  ;  exit,  3  inches  to  left  of  ^"f  lung- 
eighth  dorsal  vertebra.  and 

Much  collapse  ;  pain  and  dyspna3a  ;  paralysed  below  umbilicus.    Died  No  operation— 
next  (lay.  Died. 

Post  mortem.— Uight  lung  collapsed  ;  pleura  full  of  blood-stained  fluid  ; 
diaphragm  and  liver  grazed  ;  eighth  dorsal  vertebra  perforated.— (Civil 
Surgeon  L.  B.  Hulke.) 


102 


Kidney  and 
liver — Collapse, 
pain,  and 
peritonitis — No 
operation — Died. 


Case  137. — Sergeant  H.,  wounded  27th  February,  1902 ;  admitted 
19  Stationary  Hospital  next  day.  Entrance  (Mauser)  over  seventh  right 
costal  cartilage,  2|-  inches  from  sternum  ;  exit  close  to  last  rib,  5  inches  from 
spine,  left  side. 

Journey  to  hospital  painful ;  collapse  ;  great  pain  left  side  of  abdomen  ; 
temperature,  101°  F.  Nutrient  enemata  ;  sucked  a  little  ice.  Peritonitis  set 
in  ;  pus  exuded  from  exit ;  died  seventh  day. 

Post  mortem. — 17  ozs.  blood  clot  and  pus  round  left  kidney,  outside 
peritoneum  ;  upper  third  kidney  disorganised  ;  pus  and  blood  gravitated  into 
pelvis  ;  liver  traversed  by  bullet ;  body  of  12th  dorsal  vertebra  notched. — 
(Records  19  Stationary  Hospital.) 


Liver  (?) — No 
symptoms — • 
Kecovered. 


Case  138, — Colour-Sergeant  M.,  wounded  24th  January,  1900  ;  admitted 
4  General  Hospital  seven  days  later.  Entrance,  2\  inches  below  right 
nipple,  at  level  of  eighth  rib ;  exit,  1  inch  to  right  of  spine,  second  lumbar 
vertebra. 

No  symptoms,  but  some  numbness  over  outer  side  of  right  thigh. 
Invalided  a  fortnight  later. — (Civil  Surgeon  F,  Martin.) 


Liver,  kidney, 
and  lung — 
Dyspnoea — 
Drainage — Died. 
Bullet  split  and 
lodffed. 


Case  139. — Wounded  27th  February,  1900  ;  admitted  Maritzburg  two 
days  later.  Entrance  (Mauser),  through  right  humerus,  close  to  elbow  joint ; 
then  bullet  split,  making  two  wounds  in  chest  wall ;  one  piece  fractured 
eighth  rib,  wounded  lower  margin  right  lung,  and,  piercing  diaphragm, 
lacerated  liver,  where  it  lodged ;  the  other  fractured  ninth  rib,  produced 
lararer  laceration  of  liver,  and  then  right  kidney. 

Great  dyspnoea  on  admission.  Portions  of  both  broken  ribs  removed, 
when  40  ozs.  sanguineous  fluid  flowed  out.    Died  seventh  day. 

Post  mortem. — ^Large  sanguineo-purulent  effusion  right  pleural  cavity  ; 
septic  pericarditis,  though  pericardium  not  directly  injured ;  abdominal 
injuries  as  stated  above.- — (Civil  Surgeon  Irvine.) 


Liver  and  lung— 
Hsemo  rrhage — 
Recovered. 


Case  140. — Admitted  Maritzburg.  Entrance  (Mauser),  just  below  angle 
left  scapula ;  exit,  just  above  costal  margin  in  right  post,  axillary  line. 
Hsemoptysis  and  hsemothorax,  latter  aspirated  ;  retro-peritoneal  hgemorrhage, 


burrowed  to  outer  side  of  ascending  colon. 
Surgeon  Irvine.) 


evacuated  :  good  recovery.— (Civil 


Liver  and  lung- 
Abscess — No 
operation — 
Recovered. 


141. — Admitted  Maritzburg.  Mauser  traversed  right  lung  and 
liver.  Abscess  of  liver  evacuated  itself  through  exit  end  of  bullet  track. 
Recovered. — (Civil  Surgeon  Irvine.) 


Liver — Biliary 
fistula — 
Recovered. 


Case  142. — Entrance  (Lee-Metford)  below  seventh  rib,  in  left  nipple 
line  ;  exit  on  opposite  side,  through  eighth  rib  mid-axillary  line.  Lay  on 
field  17  hours  ;  no  sickness.  Biliary  fistula  from  exit  wound  followed  with 
escape  of  pus  ;  fistula  was  closing  when,  14  weeks  later,  he  was  invalided. — 
(Mr.  Makins.) 


Liver — No 

symptoms — 
Recovered. 


Case  ]43. — Entrance  (Mauser)  1  inch  below  and  to  left  of  ensiform 
exit  in  sixth  right  intercostal  space,  just  behind  post,  axillary 
line.  "  Stitch  "  on  coughing  or  laughing  \vasthe  only  sign  noted  ;  recovered. — 
(Mr.  Makins.) 


cartilage 


Liver — Slow 
pulse — 
Recovered. 


Case  144. — Entrance  (Mauser)  through  seventh  left  costal  cartilage, 
1  inch  from  base  of  ensiform  ;  exit  below  12th  rib,  2  inches  to  right  of  lumbar 
spine.  Lay  on  field  some  hours,  and  as  night  was  very  cold  suffered  much 
from  shock ;  pulse  66  for  some  days,  but  no  abdominal  symptoms  developed. 
Returned  to  duty  in  six  weeks  ;  had  a  relapse  after  three  months  suggesting 
local  peritonitis,  but  again  returned  to  duty. — (Mr.  Makins.) 
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Case   145. — Entrance  in  eightli  intercostal  space,  right  mid-axillary  Liver— Biliary 
line  ;  exit  l|-  inches  below  point  of  ensiform  cartilage,  h  inch  to  right  of  j^^^^^^jj^^g^ 
mid -line— both  large.     Discharge  of  bile  and  pus  from  exit  for  a  week  ;    ^^^^^  ^  ' 
recovered.— (Mr.  Makins.) 

Case  146. — Entrance  (Mauser)  in  lOtli  right  interspace,  2  inches  from  Liver— Vomiting 

dorsal  spine  ;  exit  through  sternum  immediately  to  right  of  mid-line,  and  just  ^"*JjjjgJ:g^^^~ 

above  ensiform  cartilage.     Shock  and  dizziness ;  continuous  vomiting  for  ^^'^'^^^ 
two  days,  and  occasional  for  a  week;    hiccough  and  "stitch"  on  deep 
breathing;  recovered.— (Mr.  Makins.) 


Group  7. — Kidney. 

The  kidney  is  noted  as  having  been  wounded  in  24  cases ;  in  S  of 
these  it  appeared  to  be  the  only  viscus  wounded,  with  1  death,  and  in 
6  others  it  was  the  principal  one  wounded,  also  with  1  death.    Of  the  14 
cases,  therefore,  in  which  the  kidney  appeared  to  be  the  only  viscus  or  the  Death-rate  nearly 
principal  viscus  wounded,  2  died,  or  a  mortahty  of  14-3  per  cent,  nearly.  14-3  per  cent. 

The  cause  of  death  in  the  2  fatal  cases  was  peritonitis,  and  some  slight  Peritonitis  and 
signs  of  this  complication  were  present  in  most  of  the  cases.    Hsematuria  I'^ematuna. 
occurred  in  12  out  of  the  14  cases,  or  857  per  cent.,  but  in  none  of  them  to 
an  extent  to  endanger  life.    The  limits  of  the  duration  of  hsematuria,  as 
given  in  the  notes,  were  from  2  to  14  days. 

The  bullet  lodged  in   4   cases,  and  was    extracted  in   2 ;   they  all  Bullet  lodged, 
recovered. 

No  operation  of  this  kind  was  done,  but  an  operation  to  provide  drainage  Laparotomy, 
was  performed  in  one  case,  which  recovered. 

It  is  peculiarly  difficult  to  estimate  death-rates  in  this  group,  because  of 
the  high  probability  of  tlie  implication  of  other  viscera  in  all  kidne}^  cases. 


Gunshot  IVomids'  of  Kid^iey. 


Case  147.— M.  T.,  wounded  18th  February,  1900,  at  100  yards  range  ;  Kidney- 
admitted  3  General  Hospital  32  days  later.    Entrance  (Mauser)  \  inch  above  ^olon  (?)— 


11th  rib,  in  right  mid-axillary  line  ;  exit  slit-like  (l  inch)  Ih  inches  to  left  of 


Diarrhoea  and 

middle  of  sacrum.    Wounds  healed  on  admission,  but  diarrhoea  continued  for  operation  

nine  days,  and  hsematuria  for  two — "  damage  to  right  kidney,  and  probably  Recovered, 
colon." — (Hospital  Records.) 


Iliematuria — No 
operation — 
Recovered. 


Case  148. — Private  F.,  wounded  9tli  June,  1900,  at  600  yards  range;  Kidney 
admitted  4  Stationary  Hospital  eight  days  later.  Entrance  (Mauser)  2  inches  Stomach  CO— ^ 
from  sternum,  in  eighth  left  costal  cartilage  ;  exit  2  inches  from  spinous 
processes,  and  1  inch  below  12tii  rib — antero-posterior  direction.  Fainted 
when  hit  ;  retention  of  urine  for  five  days  ;  no  vomiting  ;  hsematuria.  On 
admission  was  out  of  danger,  but  very  careful  to  remain  quiet.  Under 
starvation  treatment  abdominal  uneasiness  and  hsematuria  disappeared. 
Allowed  up  18th  day,  and  on  33rd  day,  when  transferred,  ^^•as  able  to  walk 
about,  but  had  a  limp,  and  still  some  pain  in  neighbourhood  of  exit. — (Civil 
Surgeon  Nuthall.) 


Case  149. — Trooper  W.,  wtamded  IStli  December,  1901  ;  admitted 
19  Stationary  Hospital  two  days  later,  after  long  journey  in  ambulance 
wagon.  Entrance  (Mauser)  in  right  iliac  fossa  ;  exit  in  lumbar  region,  same  side. 
Wounds  healthy  ;  much  pain  and  hsematuria  ;  abdomen  tympanitic.  Only 
water  in  spoonfuls  by  mouth  for  10  days  ;  nutrient  enemata.  Convalescent 
in  three  weeks. — (Hecords  19  Stationary  Hospital.) 


Kidney — Pain, 
distension,  and 
hematuria — 
Recovered. 


Case  150. — Private  W.,  wounded  12th  June,  1901  ;  admitted  2  General  Kidney  (?)— Pain. 
Hospital.    Entrance  (Mauser)  in  centre  of  left  buttock  ;  exit  in  middle  of 
last  rib,  same  side — rib  fractured. 


swelling,  and 
pyrexia — 
Exploratory 
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incision — 
Recovered. 


Wounds  had  healed ;  pus  in  urine ;  swelhng  and  pain  in  left  renal 
region — latter  incised,  but  no  abscess  found.  Invalided  four  months  later  ; 
still  passing  pus,  but  swelling  had  disappeared. — (Lieut-Colonel  Sylvester, 
KA.M.C.) 


Kidney  (?)— 
Pain,  distension, 
and  hsematuria — 
No  operation — 
Recovered. 


Case  151. — S.  L.,  admitted  Hoopslaat  1st  February,  1901.  Entrance 
1  inch  above  right  ant.  sup.  iliac  spiue  ;  exit  1^  inches  to  left  of  last  lumbar 
vertebra.  Abdomen  distended ;  pain  in  right  testicle,  and  shooting  down 
legs  ;  heematuria  ;  loss  of  sensation  and  motion  in  right  lower  extremity. 
Wounds  healed  in  five  days ;  hsematuria  ceased  in  a  fortnight  ;  power  in  leg 
returned  almost  completely,  and  pains  in  limb  and  testicle  disappeared,  when 
invalided. — (Records  11  General  Hospital). 


Kidneys  and 
spleen — Hjema- 
turia,  pain,  and 
hectic — No 
operation — Died. 


Case  152. — Private  F.  F.,  wounded  11th  December,  1899,  at  60  yards 
range.  Entrance  l|- inches  to  right  of  fourth  lumbar  spinous  process ;  exit 
just  above  crest  right  ilium,  2  inches  from  ant.  sup.  iliac  spine.  Another 
bullet  entrance  2  inches  from  mid-spine,  between  left  11th  and  12th  ribs  ; 
exit  mid-axillary  line,  between  left  seventh  and  eighth  ribs. 

Lay  out  on  field  1 2  hours.  Rheumatic  pains  in  knees  and  ankles  ;  unable 
to  pass  urine  or  motions  ;  urine  foul  and  blood-stained ;  cystitis  developed, 
and  rigors,  hectic,  and  much  abdominal  pain  ;  died  32nd  day. 

Post  mortem. — -Left  kidney  and  spleen  much  damaged  by  bullet ;  lower 
part  right  kidney  destroyed,  and  connected  with  large  cavity  containing  pus 
and  urine  ;  local  peritonitis.  (Quoted  by  Mr.  Makins  (Case  201)  as  a  case  of 
penetration  through  intestinal  area  without  perforation  of  the  bowel,  but  the 
'post  mortem  32  days  after  receipt  of  wound  is  hardly  conclusive  in  this 
connection).— (Records  2  General  Hospital.) 


Kidney — 
Hematuria,  pain, 
and  peritonitis — 


Case  153. — -Lance- Corporal  F.,  wounded  b}'  a  piece  of  shell.  Entrance 
2  inches  long,  ^  inch  of  left  of  second  lumbar  spine  ;    no  exit.  Pain, 


Shell  lodged  No  baematuria  and  peritonitis  ;  died  from  latter  during  apparent  convalescence. 


operation — Died. 


Post  mortem. — ^Shell  injured  transverse  processes  second  and  third  left 
lumbar  vertebrse ;  large  abscess  cavity  behind  left  kidney,  lower  part  of 
which  was  involved  ;  bladder  contained  blood  clot ;  peritonitis  round  splenic 
flexure  of  colon  ;  Peyer's  patches  indicated  recent  enteric.^ — (Civil  Surgeon 
F.  Pope.) 


Lung-  and 
kidney — Pain, 
hsematuria  and 
haemoptysis — 
Bullet 
extracted — 
Recovered. 


Case  154. — S.  P.,  wounded  6th  October,  1900,  while  lying  prone  at 
1,500  yards  range  ;  admitted  3  General  Hospital  three  days  later.  Entrance 
over  left  eighth  and  ninth  ribs,  9|-  inches  from  mid-sternum  ;  no  exit,  but 
bullet  afterwards  extracted  from  point  |  inch  to  left  of  second  lumbar. spine  ; 
bullet  was  found  inverted  in  this  position.  Had  been  in  ambulance  wagon 
all  night,  in  farm  next  day,  ihen  travelled  30  miles  in  wagon  to  train  before 
admission.  "  Blood  oozing  from  back  of  throat  and  nose  ;  urine  soon  lost  any 
trace  of  blood,  and  he  passed  a  motion  also  free  from  blood  "  ;  tender  area  in 
right  loin  ;  dulness  left  pulmonary  area  up  to  sixth  rib  ;  temperature,  104°  F.  ; 
pulse,  100.  Had  been  on  starvation  diet,  and  under  influence  of  opium  ;  now 
milk  and  soda-water  hourly.  Sent  to  Cape  Town  22nd  day  with  both  wounds 
healed  and  pleura  almost  clear. — (Civil  Surgeon  A.  Young.) 


Kidney — Pain 
and  hematuria— 
No  operation — 
Recovered. 


Case  155.^ — Corporal  G.,  wounded  7th  April,  1902,  at  800  yards  range; 
admitted  18  General  Hospital  26  days  later.  Entrance  between  left  10th  and 
1 1th  ribs,  quite  close  to  their  anterior  ends  ;  exit  ^  inch  to  left  of  body  of 
second  lumbar  vertebra.  After  wound  much  abdominal  pain  and  free 
hsematuria  ;  both  existing  still  in  mitigated  way ;  wounds  healed ;  weakness 
and.  emaciation. 

Rest  and  starvation  diet  for  some  further  time.  Abdominal  pain  had 
almost  ceased,  hsematuria  disappeared,  and  he  was  able  to  walk,  when 
invalided. 

A  letter  received  August,  1903,  stated  that  he  was  then  "  all  right." — : 
(Major  J.  R.  Mallins,  R.A,M.C.) 
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Case  156, — Lance-Corporal  J.  H.,  wounded   at  1,200    yards  range;  Kidney  and 
admitted  3  General  Hospital  28tli  February,  1900.     Entrance  below  right  J^jTRecovS 
12th  rib,  2  inches  from  spine  ;  exit  sixth  interspace,  2^  inches  to  outer  side 
of  nipple.     Pain  in  stomach  ;  haemoptysis  for  four  days  ;  cough,  especially 
when  lying  down. 

Invalided  in  a  fortnight,  "  could  then  walk  about  and  go  to  concerts,  &c." — • 
(Civil  Surgeon  Errington.) 

Case  157. — -Private  L.,  wounded  11th  December,  1899  ;  admitted  Orange  Kidney— Ha5ma- 
River  next  day.    Entrance  (Mauser)  1  inch  to  right  of  fourth  lumbar  spine  ; 
no  exit ;  bullet  removed  from  costal  margin  in  right  nipple  line.  Recovered 

Lumbar  pain  and   hsematuria ;    quite  well   later,  except   for  slight 
hiematuria  at  times. — (Civil  Surgeon  J.  Pegg.) 

Case  158. — Entrance   (Mauser)  in  10th  right  intercostal   space  mid-  Kidney — 
axillary  line;  exit  in  11th  interspace  2  inches  from  spinous  processes.    Passed  ^q™^*""^']'" 
blood  in  urine  for  two  days.    Recovered. — (Mr.  Makins.)  Recovered^'^ 

Case  159. — Entrance  (Mauser)   in  seventh  right  intercostal  space  in  Kidney  and  _ 

nipple  line  ;  exit  1  inch  to  same  side  12 th  dorsal  spine.    Vomited  frequently  aQ^'^^^^aTm-k^ 

first  day,  and  had  hsem'ituria  for  two  days.    Recovered. — (Mr.  Makins.)  operation  

Eecovered. 

Case  160. — ^Entrance  (Mauser)  2  inches  to  left  and  1  inch  below  left  Kidney — 
nipple  ;  no  exit.    Haematuria  for  four  days ;  tenderness  in  left  loin  below 

12th  rib.    Recovered. — (Mr.  Makins.)  Rrcovered.^"~ 


Bullet  lodged. 


Group  8. — Spleen. 


Wound  of  the  spleen  is  noted  to  have  occurred  in  only  4  cases.  It  One  case  with  one 
was  the  principal  viscus  wounded  in  1  of  them  which  died.    Peritonitis  and 

haemorrhage  were  present  in  this  case,  which  was  due  to  an  expanding  or  Not  due  to  normal 

ricochet  Mauser.    No  operation  was  performed.  Mauser  bullet. 


Gunshot  Wounds  of  Spleen. 

Case    161. — Private   C,  wounded   30th    December,   1901  ;   admitted  Splee?i — Hgemor- 
2  General  Hospital  next  day.    Entrance  large,  between  eighth  and  ninth  ribs,  rl^age,  vomiting, 
left  nipple  line,  in  which  was  fixed  a  piece  of  omentum ;  exit  same  side,  ji;o*^(f^gi.^tion^ 
behind,  near  spine,  between  11th  and   12th  ribs.     Abdomen  tender  and  Died, 
distended;   frequent  vomiting;  pulse,   120;  temperature,   100° F.  ;  tongue 
furred.    Fed  by  rectum  ;  small  doses  morphia  hypodermically  ;  died  following  ' 
day. 

Post  mortem. — Much  blood  in  peritoneum  ;  general  peritonitis  ;  small 
piece  of  mantle  discovered  inside  stomach,  but  the  opening  hy  u'hich  it  entered 
could  not  he  found;  lower  end  of  spleen  blown  away — much  blood  effused 
here  ;  large  cavity  in  muscles  of  back  contained  five  fragments  of  Mauser  and 
distorted  sheath. 

Note. — An  interesting  case,  showing  how  easily  perforations  of  hollow 
viscera  may  be  overlooked. — (Lieut. -Colonel  Sylvester,  R.A.M.C.) 


Group  9. — No  Visceral  Lesion  Noted. 

The  line  of  demarkation  separating  the  cases  in  this  group  from  the 
others  is,  and  must  be,  quite  an  artificial  one.  The  cases  in  the  various  groups, 
as  already  mentioned,  shaded  into  each  other.  Some  of  these  cases,  no  doubt, 
have  had  to  be  placed  in  this  group  merely  because  the  notes  are  incomplete 
in  details,  and  others,  which,  beyond  all  doubt,  were  cases  of  visceral  lesion, 
have  had  to  be  placed  in  it,  because  signs  of  visceral  lesion  were  late  in  making 

((3786)  '  O 
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"  No  visceral 
lesion." 


Peritonitis  and 
haemorrhage. 

Bullet  lodged. 
Laparotomy. 


Not  Mauser 
wounds. 


their  appearance ;  many  of  them  developed  peritonitis,  some  of  them  required 
operation,  and  some  died.  But  the  general  object  with  which  the  group  is 
made  at  all  is  to  show  in  how  many  cases  of  penetration  of  the  abdominal 
cavity  by  small-bore  bullets  symptoms  of  visceral  lesion  were  absent — at  first, 
at  all  events.  The  possible  causes  of  the  absence  of  symptoms  have  been 
already  discussed  at  page  73. 

"  No  visceral  lesion "  was  noted  in  46  cases ;  in  1  the  bullet  had 
•traversed  both  the  chest  and  abdominal  cavities,  and  this  well  as 

3  others,  died  of  general  peritonitis. 

Peritonitis  became  more  or  less  evident  in  26,  and  internal  haemorrhage 
in  2  of  the  46  cases.  Of  the  former,  4  died,  the  peritonitis  becoming  general, 
and  of  the  latter,  both  recovered. 

The  bullet  lodged  in  8  cases,  and  was  extracted  in  4,  of  which  latter 
1  died.  . 

The  abdomen  was  opened  for  exploration  and  drainage  in  3  cases,  of 
which  2  died ;  drainage  of  localised  collections,  the  general  peritoneum  not 
being  interfered  with,  was  done  in  5  cases,  of  which  1  died. 

In  4  of  the  cases  the  missiles  were  not  normal  Mausers  ;  in  1  the  bullet 
was  of  "  larger  calibre,"  in  1  it  had  expanded,  in  1  the  wound  was  due  to  a 
piece  of  cartridge  casing,  and  in  another  to  a  fuse-screw ;  these  cases  all 
recovered. 


No  visceral  lesion 
noted — General 
peritonitis — 
Laparotomy — ■ 
Died. 

Expanding-  bullet. 


Case  162. — P.  H.,  wounded  21st  July,  1900,  at  30  yards  range  ;  admitted 
3  General  Hospital  next  day.  Entrance  (f  inch  by  -g-  inch)  f  inch  above  right 
iliac  crest,  and  2|  inches  from  spinal  column ;  exit  (2^  inches  by  2|-  inches) 
^  inch  below  right  iliac  crest,  and  1^  inches  from  right  ant.  sup.  iliac  spine — ■ 
"  explosive  bullet " — ilium  extensively  comminuted  ;  wounds  foul  and  sloughy  ; 
general  pei'itonitis  present.  Wounds  opened  up,  cleaned,  and  pieces  of  bone 
and  clothing  extracted  ;  peritoneum  found  to  be  opened  ;  anterior  laparotomy 
for  flushing  and  drainage  ;  died  24  hours  later. 

Post  mortem  "  confirmed  injuries  above  described." — (Civil  Surgeon 
A.  Young.) 


No  visceral  lesion 
noted — 
Recovered. 


Case  163. — Wounded  12tb  February,  1900,  at  100  yards  range.  Entrance 
(Mauser)  right  buttock  ;  exit  above  horizontal  ramus  of  pubes,  passed  through 
pelvis,  but  no  signs  of  injury  to  any  internal  organ.  Probable  injury  to  sciatic 
and  anterior  crural  nerves — only  slight  pain.  Invalided  a  mouth  later.  Was 
retiring  when  hit.  Wounded  also  in  left  forearm,  thigh,  and  right  side  of 
neck. — (Civil  Surgeon  T.  E.  Stuart.) 


No  visceral  lesion 
noted — - 
Drainage — • 
Recovered. 


Case  164.— M.  McQ.,  wounded  18th  February,  1900,  at  500  yards 
range.  Entrance  (Mauser)  below  cartilage  seventh  rib,  in  line  with  right 
nipple  ;  exit  ^  inch  to  right  of  mid-line,  and  half  way  down  sacrum. 
Wound  of  exit  suppurating  ;  dead  bone  at  bottom  of  sinus  ;  enlargement 
and  tenderness  inguinal  glands.  Sinus  enlarged  41st  day  to  give  exit  to 
pus;  recovered. — (Civil  Surgeon  T.  E.  Stuart.) 


No  visceral  lesion         Qase   165.— J.  E.,  wounded  3 1st  March,  1900,  at  400  yards  range. 

Rea^ered  Entrance  1^  inches  below  margin  of  left  iliac  crest,  and  5  inches  behind 

ant.  sup.  spine,  causing  compound  fracture  ;  exit  inch  above  left  iliac  crest, 
and  2f  inches  behind  ant.  sup.  spine.  Wounds  healed  well ;  no  treatment 
mentioned  ;  flesh  wo\md  left  leg  also. — (Hospital  P\,ecords.) 


No  visceral  lesion 
noted — Pain, 
dulness  in  flank 
(haemorrhage), 
temp. — No  opera- 
tion— Recovered. 


Case  166. — C.  B.,  wounded  14th  October,  1900,  at  100  yards  range; 
admitted  3  General  Hospital  two  days  later.  Entrance  4f  inches  to  right  of 
spine,  and  |-  inch  below  sub-costal  margin  ;  exit  4|-  inches  to  right  of,  and 
on  same  level  with,  umbilicus.  Lay  in  farm  all  night,  and  had  two  cups  of 
milk.  No  heematuria  ;  bowels  not  moved;  temperature,  101"  F.  ;  dulness,  j)ain 
and  fulness  right  flank  ;  no  general  abdominal  pain  or  tenderness  ;  wounds 
septic.  Milk  and  soda-water  in  small  quantities  hourly.  On  sixth  day 
wounds   discharging  freely — no  fsecal   odour.     Passed   gauze  drain  right 
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thvougii,  for  one  day,  and  then  dressed  each  wound  separately. _  Sent  to 
Cape  Town  in  a  fortnight— exit  healed  and  entrance  nearly  so.— (Civil  Surgeon 
A.  Young.) 

Case  167.-A.  P.,  wounded  26th  May,  1901,  at  80  yards  range  ;  carried  fjj^l^^^^lj^^^^^ 
with  column  for  three  days,  till  admitted.    Entrance  2^  inches  m  diameter 
and  irregular,  between  right  12th  rib  and  iliac  crest ;  no  exit,  but  flattened 

extracted — • 

bullet    removed   from    suppurating   h?ematoma,    on   back  of   right    thigh.  Recovered. 
Entrance  foul  and  discharging  ;  ilmm  extremely  broken  ;  abdomen  tender  ; 
temperature,  102-G°  F.    Loose  pieces  of  bone  removed,  entrance  enlarged  and 
packed  with  gauze.    Wounds  healed,  and  able  to  get  about  when  invalided 
two  months  later.— (Major  S.  F.  Lougheed,  R.A.M.C.) 

Case  168.— Sapper  G.,  wounded  14th  December,  1901,  fvom  a  cartridge  No  visceral  lesion 
exploding  ;  admitted  4  General  Hospital  at  once.    Entrance  size  of  shilling, 
2  inches  below  and  slightly  to  left   of  umbilicus ;  no  exit.     Cold  and  Laparotomy— 
collapsed.     Median  laparotomy;  copper  casing  1  inch  by  |  inch  embedded  Bullet 
in   omentum,  removed ;   laceration  of  peritoneal  covering   of  some   coils  extracted— 
intestine  sponged;  abdomen   closed.     Uninterrupted    recovery;    invalided  ecoverec 
27th  day.— (Major  J.  K  Mallins,  R.A.M.C.) 

Case  169.— H.  R.,  wounded  22nd  November,  1900,  at  40  yards  range  ;  No  visceral  lesion 
admitted  eight  days  later.    Entrance  2  inches  above  middle  of  crest  of _  left 
ilium ;  exit  same  side,  in  buttock — X-ray  showed  bullet  passed  through  ilium. 
Transferred  "  nearly  well  "  to  Cape  Town  one  month  later.— (Civil  Surgeon 
Holt.) 

-     Case    170.— Captain    B.,   wounded    23rd    March,    1902  ;  admitted 
22  Stationary  Hospital  three  days  later  after  wagon  journey  of  30  miles,  ^'^dominal  ex- 
Entrance    (Ma,u8er)    near    umbihcus  ;    exit   not   mentioned.      "  Abdominal  passion  and  pain 
expression  "  ;  great  pain  in  back  and  right  leg — lumbar  plexus  seemed  to  have  in  back — No 
been  damaged.    Wounds  small  and  aseptic.    Kept  under  morphia,  patient  ^^^^^^^^^'^ 
did  well,  and  was  transferred  26th  day. — (Major  B.  Wilson,  R.A.M.C.)  ecovere  . 

Case  171.— Sergeant  K.,  wounded  at  Klip  River.  Entrance' |  inch  No  visceral  lesion 
internal  to  post,  'iliac  spine,  through  sacro-iliac  joint  ;  exit  ^  inch  below  ant.  ^^^^g^^j^^ 

sup.  iliac  spine.    Temperature  for  seven  days  99°  to  100"  F.  ;  rapidly  got  operation  

well;  discharged  to  duty. — (Captain  H.  Walton,  R.A.M.C.)  Recovered. 

Case  172.— Lance-Corporal  H.,  wounded  11th  December,  1899;  No  visceral  lesion 
admitted  2  General  Hospital  a  few  days  later.  Entrance  middle  left  plained— ^'^^^^"^ 
buttocK ;  exit  2  inches  above  centre  Poupart's  ligament,  same  side.  Recovered. 

Wounds  suppurating ;  temperature  high  ;  no  peritonitis  or  passage  of 
blood  by  bowel.  A  fortnight  later  some  few  pieces  loose  bone  removed  from 
entrance,  and  5  ozs.  pus  from  exit — outside  peritoneum  ;  drains  inserted. 
Invalided  82nd  day,  with  both  wounds  healed. — (Records  2  General 
Hospital. ) 

Case  173.— Private  R.  G.,  wounded  11th  December,  1899;  admitted  No  visceral  lesion 
2  General  Hospital  a  few  days  later.    Entrance  (Mauser)  just  above  centre  ^^ed  ^ 
left  iliac  crest ;  exit  ^  inch  to  left  of  third  lumbar  vertebra.    Wounds  healed  Drained— ^^'^ 
in  10  days,  but  pain,  tenderness,  and  swelling  developed  above  Poupart's  Recovered, 
ligament.     Swelling  incised  50th  day,  and  large  quantity  of  blood  clot 
evacuated.     Difficulty  in  extending   hip  joint,  but   did  well   otherwise ; 
invalided  83rd  day. — (Records  2  General  Hospital.)j 

Case  174. — Private  G.  M.,  wounded  23rd  February,  1900,  at  150  yards  No  visceral  lesion 

range.    Entrance  (Mauser),  just  above  umbiKcus,  in  mid-line  ;  exit,  between  g*^^^^^^egi^ 

right  crest  of  ihum  and  last  rib,  having  passed  horizontally.    For  three  days  N^operatiou^ 

(6786)  0  2  Recovered, 
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pain,  and  vomiting  of  food  mixed  with  blood 
42nd  day. — (Records  2  General  Hospital.) 


no  melena.    Invalided  "  well" 


iJ^o  visceral  lesion 
noted — Frequent 
micturition — 
No  operation — 
Recovered. 


Case  175. — Private  R.  W.,  wounded  20th  February,  1900,  at  1,000  yards 
range.  Entrance,  2|-  inches  above  pubes  in  mid-line  ;  exit,  2  inches  below 
centre  of  Pounart's  ligament,  left  side.  Slight  pain  left  groin,  and  on 
defecation  ;  could  not  hold  urine  long;  tingling  and  numbness  inner  side  left 
calf  Wounds  healed ;  invalided  end  of  March. — (Records  2  General 
Hospital.) 


Omentum — Fuse-  Case  176. — Lieutenant  F.,  wounded  10th  December,  1899,  by  fuse-screw 

screw  removed —  of  shell,  which  passed  through  abdomen  in  mid-line,  and  was  removed  from 
Recovered.  j^^^  ^-^^^  -^^^  ^^j^^  ^-^^^ 

Omentum  -projected  into  entrance  ;  no  symptoms  of  intestinal  injury. 
Wounds  gi-adually  healed  ;  recovered. — ^(Civil  Surgeon  C.  Gloster.) 


No  visceral  lesion  Case  177. — Corporal  W.,  admitted  20  General  Hospital  26th  March, 
Re*!^*^    ed  1901.    Entrance,  1^  inches  behind  and  to  right  of  anus  ;  exit,  above  Poupart's 

ligament,  1  inch  outside  right  pubic  spine.  No  signs  of  damage  to  large 
vessels,  bones,  or  important  structures.  Drainage  tubes  inserted  ;  wounds 
healed  ;  convalescent  in  two  months. — (Records  20  General  Hospital.) 


No  visceral  lesion 
noted — Pain, 
fever,  and  liver 
enlargement — 
No  operation — 
Recovered. 


Case  178. — Sergeant-Major  G.,  wounded  22nd  July,  1901  ;  admitted 
two  days  later.  Entrance,  2  inches  above  left  iliac  crest  ;  exit,  level  of  right 
10th  rib.  Free  from  pain  and  fairly  comfortable  when  admitted  ;  bowels 
moved  naturally  two  days  later — no  blood  ;  temperature,  102°  F.  at  night. 
Temperature  continued  above  normal  at  night  for  nearly  a  month,  with 
abdominal  pain  off  and  on  ;  liver  dulness  extended  to  fifth  rib  in  nipple 
line.  Apparently  no  further  abdominal  trouble,  but  signs  of  tubercle  right 
lung  set  in,  for  which  he  was  invalided  69th  day. — (Lieutenant  Prescott, 
R.A.M.C.) 


No  visceral  lesion  Case  179. — Private  W.,  Wounded  11th  April,  1902.  Entrance,  tip  left 
noted  g^jj^_  g^p^  Qjg^Q  spine  ;  exit,  close  to  and  level  with  right  sacro-iliac  joint.  Both 

wounds  healed  on  admission  ;  great  pain  down  sciatic  nerve.  Sciatic  needled, 
gave  great  relief ;  invalided  40th  day. — (Captain  Thom,  R.A.M.C.) 


Recovered. 


No  visceral  lesion 
noted — 
Peritonitis — 
Bullet 

extracted — Died. 


Case  180. — Private  J.  P.,  wounded  24th  January,  1900 ;  admitted 
4  General  Hospital,  Mooi  River,  10  days  later.  Entrance  (Mauser),  1  inch 
above  umbilicus,  in  mid-line  ;  no  exit.  Wound  healed  ;  recurrent  peritonitis, 
tenderness  of  abdomen,  fever,  and  legs  drawn  up.  This  persisting,  he  was 
X-rayed,  and  bullet  located  in  right  kidney  region. 

On  30th  day  4-inch  incision  for  exploring  kidney  was  made,  and 
undeformed  bullet  extracted  from  mass  of  inflammatory  tissue  in  front  of 
kidney,  and  lying  against  colon — peritoneum  not  opened ;  wound  clcsed 
without  drainage.  Suppuration,  with  escape  of  gas,  took  place  in  wound, 
which  had  then  to  be  opened  up  and  drained.    Died  36th  day. 

Post  mortem. — Suppurative  peritonitis,  with  thickening  and  adhesions 
from  fonner  attacks,  which  prevented  discovery  of  lesion  of  gut.— (Major 
S.  F.  Feeyer,  R.A.M.C.) 


Lung  and 
diaphi-agm — 
Vomitmg — 
Ptiitonitis — No 
operation — Died. 


Case  181.- — Private  H.,  admitted  4  General  Hospital,  Muoi  River, 
11th  February,  1900,  some  days  after  receipt  of  wound.  Entrance,  3  inches 
below  right  nipple ;  exit  to  left  of  spine,  fifth  lumbar  vertebra.  Had  some 
vomiting,  but  was  apparently  improving,  when  he  died  suddenly  two  days 
later. 

Post  mortem. — Large  abscess  between  right  lobe  of  liver  and  diaphragm  ; 
diaphragm  perforated  ;  a  vessel  in  right  lung  eroded,  causing  haemorrhage. 
General  peritonitis. — (Civil  Surgeon  F.  Pope.) 
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Case  182.  — Private  W.,  wounded  8tli  December,  1899.    Entrance  light  No  visceral  lesion 
lumbar  region,  3|-  inches  from  lumbar  spines  ;  exit  same  level,  1^  inches  below  Lapa!^o,^iy  (?)— 
and  1  inch  to  right  of  umbilicus.    Transferred  to  Volunteer  Hospital,  where  q-^^^^ 
operated  on  (laparotomy?)  by  Di-.  Currie.    Died  at  6.30  p.m. — (Records, 
Lady  smith.) 

Case    183. — Private    M.,   wounded    8th    December,    1^99;    admitted  No  visceml  lesion 
Lady  smith  same  day.    Entrance  (Mauser)  1  inch  below  right  iliac  crest,  and  j^jl^^!^^^^ 
5  inches  backwards  from  ant.  sup.  spine;  exit  in  abdominal  wall,  2h  inches   ''^ '^^^ 
above  ant.  sup.  spine,  and      inches  from  umbilicus — ^both  small. 

No  signs  of  peritonitis  ;  transferred  12  General  Hospital  10th  day. — 
(Colonel  Bruce,  RA.M.C.) 

Case  184. — Gunner  S.,  wounded  24th  October,  1899.    Entrance  right  No  visceral  lesion 
gluteal  region,  2  inches  from  mid-line  ;  exit,  3  inches  below  and  to  left  of  noted- 
umbilicus.    No  signs  of  peritonitis  or  of  extravasated  urine  ;  pulse  good  ;  l^^covere  . 
temperature,  100°  F.    Bladder  washed  out  ;  returned  to  bed.    At  midnight 
suffered  from  severe  pain  in  abdomen. 

Transferred  to  Maritzburg  eighth  day. — (Colonel  Bruce,  E.A.M.C.) 


Case  185.— Private  H.,  wounded  24th  October,  1899;  admitted  Lady-  No  visceral  lesion 
smith  same  day.    Entrance  in  left  lumbar  region,  2|  inches  from  mid-line  ;  j^ecotered 
exit  right  abdomen,  1^  inches  below  margin  of  ribs,  and  2^  from  mid-line. 

No  signs  of  peritonitis  ;  temperature  normal,  pulse  good  ;  dressed  and 
returned  to  bed  under  observation  ;  skiagraphed — no  bullet  discernible, 
no  injury  to  bone.  Transferred  to  Maritzburg  9th  day. — (Colonel  Bruce, 
RA.M.C.) 

Case  186. — Entrance  at  highest  point  left  iliac  crest ;  exit  through  right  No  visceral  lesion 
ilium  2  inches  horizontally  in  front  of  post.  sup.  spine.      "  Absolutely  no  noted — 
abdominal  symptoms  followed "  ;  bowels  confined  for  five  days,  were  then  Recovered, 
opened  by  enema  ;  some  stiffness  in  lumbo-sacral  region,  but  right  synchon- 
drosis was  no  doubt  implicated. — (Mr.  Makins.) 

Case  187.— Shoeing-smith,  wounded  11th  May,  1900,  at  100  yards  range  ;  No  visceral  lesion 
admitted  22  days  later.    Entrance  5  inches  to  left  of  12th  dorsal  spine  ;  no  noted- 
exit — bullet  located  by  X-rays  just  to  left  and  above  umbiHcus,  3^  inches  ^o'^o^^eration— ~ 
from  surface.    No  symptoms  except  some  abdominal  pain,  and  sensation  of  Recovered, 
dragging  at  site  of  bullet.    Invalided. — (Civil  Surgeon  Young.)  Bullet  lodged. 


Case  188. — Lieutenant  De  C,  wounded  7th  March,  1900,  at  1,800  yards  No  visceral  lesion 
range  ;  admitted  34  days  later.    Entrance  (Mauser)  in  left  groin,  below  mid.  noted — Shock, 
ol  Poupart's  ligament  ;  no  exit.    Considerable  shock — had  no  clear  recollection  '"^j'^in^*^  No 

of  what  had  happened  ;  some  abdommal  pain  and  sickness,  which  continued  lion  Recovered 

for  several  days.    No  symptoms  when  invalided  46th  day. — (Lieutenant-  Bullet  lodged. 
Colonel  Simpson,  B.A.M.C.) 

Case  189. — Lance-Corporal  B.,  wounded  17th  December,  1899,  at  80  yards  No  visceral  lesion 
range  ;  admitted  next  day.    Entrance  (Mauser)  in  mid-line  of  second  sacral  noted — 
vertebra  ;  exit  1  inch  below  and  internal  to  left  ant.  sup.  iliac  spine.    No  ^^'^o^'^'^ed- 
abdominal  symptoms  ;  considerable  haemorrhage  ;  loss  of  power  left  leg  with 
pain  along  femur  and  tibia. 

Pain  disappeared;  could  bear  weight  on  leg  for  short  period,  and  move- 
ment regained  when  invalided  46th  day.—  (Civil  Surgeon  Suffield.) 

Case  190. — Private  G.,  wounded  7th  January,  1900,  at  500  yards  range  ;  No  visceral  lesion 

admitted  3  General  Hospital  next  day.    Entrance  (Mauser)  midvvay  between  noted— Xo 

riffht  ant.  sup.  iliac  spine  and  umbilicus:  exit  in  centre  rio-ht  buttock.  symptoms— 
oil  o  Kecovored.      .  , 
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Lay  on  field  quite  still  behind  a  stone  nine  hours  before  seen  by  stretcher- 
bearers  ;  course  of  wound  pointed  to  visceral  lesion,  but  there  were  no 
symptoms  ;  very  free  bleeding  from  entrance.  Rest  and  liquid  nourishment 
for  three  weeks,  with  occasional  enemata.  Invalided  38th  day  quite  well, 
except  for  some  pain  in  buttock  and  stiffness  and  pain  down  back  of  leg. — • 
Civil  Surgeon  E.  Ker.) 


No  visceral  lesion  Casb  191.- — Colour-Sergeant  G.,  wounded  at  500  yards  range;  admitted 
Ee!^ovei-ed  Field  Hospital  24  hours  later,    Entrance  (Mauser)  2  inches  to  left,  and  ^  inch 

below  umbilicus  ;  exit  1  inch  above  and  1  inch  inside  ant.  sup.  iliac  spine  ; 
right  forearm  also  grazed. 

Great  shock,  but  never  lost  consciousness  ;  pain  at  exit,  none  at  entrance  ; 
passed  blood  once  the  day  after  injury ;  abdomen  remained  in  collapsed 
condition  it  was  in  before  injury  ;  had  no  food  for  24  hours  before.  Kept  on 
liquid  diet  ;  wounds  healed  in  3  weeks  ;  invalided  28th  June,  1900. — (Civil 
Surgeon  Simpson.) 

No  visceral  lesion  Case  192. — Private  H.,  wounded  28th  November,  1899.  Entrance 
noted —  L  inch   below  left  ant.  sup,  iliac  spine  ;  exit  at  lower  part  of  sacro-iliac 

Recovered.  articulation;  both  small.     No  treatment  at  Netley.     Discharged  "fit."— 

(Records  Royal  Victoria  Hospital,  Netley.) 


No  visceral  lesion  Case  193. — Lance-Corporal  0.,  wounded  24th  January,  1900.  Entrance 
Re*covered  (Mauser)  ^  inch  below  umbilicus  ;  exit  in  front  of  anus.    "  No  symptoms." 

Discharged  "fit."' — (Records  Royal  Victoria  Hospital,  Netley. 

No  visceral  lesion  Case  194. — Private  H.,  wounded  15th  December,  1899.  Entrance 
noted —  (Mauser)  2  inches  to  left  of  10th  dorsal  spine  ;  exit  midway  between  ensiform 

Recovered.  cartilage    and   umbilicus.    "No  symptoms."    Discharged  "fit." — (Records 

Royal  Victoria  Hospital,  Netley. 


No  visceral  lesion  Case  195. — Entrance  (Mauser)  ^  inch  to  left  of  second  sacral  spine;  exit 
noted —  immediately  below  ant.  sup.  iliac  spine,  same  side.     Bullet  then  traversed 

Recovered.  lower  third  of  thigh  as  patient  was  kneeling.    On  third  day  lower  abdomen 

motionless,  tumid,  and  tender,  but  there  had  been  no  sickness  or  diarrhoea. 
He  compared  the  pain  to  what  he  experienced  once  in  an  attack  of  acute 
appendicitis.    No  further  trouble.    Recovered. — (Mr.  Makins.) 


No  visceral  lesion  Case  196. — Entrance  (Mauser)  at  highest  point  left  iliac  crest;  exit 
noted  through    right  ilium  2   inches    horizontally  in  front  of  post.   sup.  Spine. 

"  Absolutely  no  abdominal  symptoms  followed."    Recovered. — (Mr.  Makins.) 


No  visceral  lesion  Case  197.- — Entrance  (Mauser)  2  inches  diagonally  below  and  to  right 
noted —  of  umbilicus  ;  no  exit.    Lay  out  with  regiment  and  starved  for  two  days  ; 

Bullet^bd '  d       vomited  greenish  matter  frequently  for  three  days  ;  belly  hard  and  painful. 
Recovered. — (Mr.  Makins.) 


No  visceral  lesion  Case  198. — Entrance  (Mauser)  on  line  joining  right  ant.  sup.  iliac  spine 
Rec^cf'ered  with  umbilicus  at  junction  of  mid.  with  outer  two-fifths  this  line  ;  exit  at 

upper  part  of  right  great  sacro-sciatic  foramen,  in  line  of  post.  sup.  iliac 
spine.  Fell,  and  crept  50  yards  to  shelter,  where  left  7|-  hours  ;  vomited 
freely  for  two  days  ;  bowels  acted  nine  times  after  injury.  Recovered. — 
(Mr.  Makins.) 

No  visceral  lesion  Case  199. — Entrance  (Mauser)  at  highest  point  right  iliac  crest;  exit 
noted —  2|-  inches  to  right  and  -|  inch  above  umbilicus.    No  sickness  nor  diarrhoea. 

Recovered.  ^^^^  "pain  shot  across  abdomen"  during  micturition.     On  third  day  a  little 
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pain ;  rigidity  and  immobility  of  lower  abdomen  ;  no  track  palpable  in 
abdominal  parietes  ;  no  dulness  or  distension.  At  the  end  of  week  recovered. 
—(Mr.  Makins.) 

Case  200. — Entrance  (Mauser)  at  junction  of  post,  and  mid.  thij'd  right  No  visceral  lesion 
iliac  crest ;  exit  3  inches  to  same  side  and  |-  inch  below  umbilicus.  Only 
soreness  and  tenderness,  on  pressure,  complained  of.    Discharged  in  a  month's 
time. — (Mr.  Makins.) 

Case  201. — Entrance  (Mauser)  at  junction  of  post,  and  mid.  thirds  left  No  visceral  lesiou 
iliac  crest ;  exit  1  inch  below  costal  margin,  3  inches  to  right  of  mid-line —  noted 
bullet  lying  here.    Left  7^  hours  on  field.    Commenced  to  vomit  when  l^^^^'^^''^'^' 
brought  to  hospital ;  vomiting  continued  two  days.    Sent  to  Base  after  a 
week,  and  home,  well,  a  month  later. — (Mr.  Makins.) 

Case  202. — Entrance  (Mauser)  3|-  inches  above  and  1^  inches  inside  left  No  visceral  lesion 
ant.  sup.  iliac  spine  ;  exit  Ih  inches  to  right  of  10th  dorsal  spine — bullet  had  noted —  ^ 
perforated  forearm  previously.    No  symptoms  except  tenesmus,  with  blood 
and  mucus  in  stools,  thought  to  be  due  to  dysentery,  which  was  present  at 
same  time.  Recovered.^ — (Mr.  Makins.) 

Case  203. — Entrance  at  centre  of  upper  border  of  fourth  sacral  vertebra  ;  No  visceral  lesion 
exit  l|-  inches  above  left  Poupart's  ligament,  2  inches  from  mid-line.    Vomited  ^^^^  ^ 
and  had  involuntary  action  of  bowel  one  hour  later — no  blood  ;  incontinence  ^ 
urine  and  fseces  for  four  days.    Travelled  six  hours  in  wagon  fifth  day,  and 
had  relapse  ;  fever,  swollen  and  tender  abdomen  at  end  of  third  week,  bub 
recovered. — (Mr.  Makins.) 

Case  204. — Entrance  (Mauser)  1  inch  in  front  of  tip  of  11th  cost.  No  visceral  lesion 
cartilage  ;  no  exit ;  starved  for  two  days — small  quantity  of  water  allowed,  ^g^^^^g^ 
No  symptoms.    Recovered. — (Mr.  Makins.)  BuUeUodged. 


Case  205. — Entrance  (Mauser)  in  right  loin  2^  inches  above  iliac  crest  at  No  visceral  lesion 
margin  of  erector  spinge  ;  exit  same  side      inches  above  and  inside  ant.  sup. 
iliac  spine.    Starved  36  hours,  a  little  warm  water  allowed.     Recovered. —   '-ecovere  . 
(Mr.  Makins.) 

Case    206. — Captain    D.,  wounded    at    Colenso.     Entrance  through  No  visceral  lesion 
right  rectus,  1  inch  from  costal    margin,  and   1^  inches  from  mid-line  ;  noted — 
exit  1  inch  above  and  1  inch  behind  centre  of  right  iliac  crest.    Felt  giddy,  Recovered, 
and  lay  down  on  field  for  12  hours,  refraining  from  taking  water  ;  no  food  by 
mouth  for  two  days  ;  no  symptoms  supervi-ried.    Pain  on  exertion  for  some 
months,  due  to  adhesions.    Recovered. — (Note  by  Surgeon-General  Stevenson, 
R.A.M.C.)  "  \         J  ^ 

Case    207._— Private    C,    wounded    24th    January,    1900  ;    admitted  No  visceral  lesion 
4  General  Hospital,  Mooi  River,  five  days  later.    Entrance  (Mauser)  between  noted— 
11th  and  12th  ribs,  vertically  over  centre  of  left  iliac  crest  ;  exit  2  inches  ^^^covered. 
below  centre  of  right  iliac  crest.    Anaesthesia  of  left  leg  below  knee  followed ; 
no  abdominal  symptoms.    Recovered.— (Major  S.  F.  Freyer,  R.A.M.C.) 
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Group  10. — Cases  in  ivhich  the  Thoracic  Cavity  also  tvas  implicated. 

Of  the  207  cases  of  penetrating  gunshot  wounds  of  the  abdomen, 
25  were  further  comphcated  by  injury  to  the  organs  within  the  thorax,  and 

Death-rate.  of  these,  11,  or  44  per  cent.,  died  ;  not  a  large  mortality  considering  the  extent 

and  severity  of  the  injuries.  The  number  of  cases  in  which  these  combined 
injuries  occurred  was  large  in  consequence  of  the  frequency  with  which 
fighting  was'  carried  on  from  behind  low  cover  in  the  prone  position,  the 
bullets  entering  in  any  situation  in  the  upper  part  of  the  chest  and  passing 
more  or  less  directly  downwards  through  both  cavities. 

Causes  of  death.  In  11  fatal  cases,  general  peritonitis  is  noted  as  having  been  present  in  6  ; 

internal  haemorrhage  into  the  abdomen  in  2  ;  hsemothorax  in  4,  one  of  which 
had  also  pericarditis  due  to  septic  conditions  in  the  neighbourhood,  the 
pericardium  not  having  been  touched  by  the  bullet ;  and  in  3  the  liver  was 
wounded. 

Of  the  25  cases  in  which  the  thorax  was  also  traversed  by  the  bullet,  the 
liver  was  certainly  wounded  in  11,  and  probably  so,  judging  from  the  direction 
of  the  track  of  the  bullet,  in  4  others,  or  15  in  all,  of  which  6  died,  not 
necessarily  in  consequence  of  the  damage  to  the  liver,  because  many  of  them 
had  sustained  inj ury  to  other  abdomir,:4  and  thoracic  viscera  as  well ;  but  in  6 
the  deaths  were  probably  the  direct  jresults,  as  severe  internal  hseraorrhage 
had  taken  place  either  into  the  right  pleura  or  into  the  peritoneal  cavity. 

The  notes  of  the  cases  in  this  group  have  not  been  separated  from,  the 
others. 


The  Treatment  of  Gunshot  Wounds  of  the  Abdomen. 


Usually  due  to 
kicks  from  horses 
or  injuries  from 
wagon  wheels. 
Tu  Boer  War  all 
due  to  missiles. 


Extensive 
ruptures  of 
viscera  or  vessels 
common  in  these 
cases. 

These  cases  die 
unless  operated 
on. 


Operation 
justified  when 
peritonitis  or 
hssmorrhage 
occurs. 


Class  A. — Nan- Penetrating  Wounds  and  Contusions. 

Notes  of  this  class  of  injury  during  the  Boer  War  are  available  for  only 
14  cases,  of  which  only  one  died.  Unlike  the  experience  of  other  campaigns, 
where  contusions  were  mostly  due  to  kicks  from  horses,  the  passage  of  wagon 
and  gun-carriage  wheels  over  the  abdomen,  and  obher  localised  applications  of 
force  to  the  abdominal  walls,  in  the  Boer  War  all  the  cases  of  this  kind  were 
the  results  of  missiles  of  one  kind  or  another,  but  mostly  of  rifle  bullets.  In 
3  cases  the  injury  was  pure  contusion,  2  by  shell  fragments,  and  1  by  a 
Mauser  bullet,  the  latter  of  which  died  from  rupture  of  the  ileum  in  two 
places  ;  the  remaining  1 1  cases  were  supposed  to  be  mere  flesh  wounds  ot 
the  abdominal  parietes,  and  required  no  special  treatment  beyond  attention 
to  the  preservation  of  an  aseptic  condition  of  the  bullet  track,  and  the 
occlusion  of  the  apertures  by  the  usual  dressings. 

When  severe  contusions  have  been  produced  by  kicks  from  horses  and 
by  wagon-wheels,  ruptures  of  the  solid  or  hollow  viscera,  or  of  vessels  large 
enough  to  give  rise  to  fatal  internal  haemorrhage,  are  the  very  dangerous 
complications  which  are  likely  to  be  produced. 

Cases  of  this  kind,  as  already  stated,  do  not  come  under  the  same 
category  as  do  penetrating  bullet  wounds  as  regards  the  advisability  or 
necessity  of  operative  interference  in  their  treatment ;  the  reasons  why  this 
should  be  so  are  suggested  at  page  68.  Cases  of  lesion  to  the  hollow 
viscei^a  by  small  calibre  bullets  frequently  recover  without  operation,  whereas 
cases  of  rupture  of  hollow  viscera  due  to  contusions  nearly  all  die  unless 
means  be  employed  to  repair  the  rents  in  their  walls  and  to  cleanse  the 
peritoneum ;  while  some  of  them  may  recover  if  these  procedures  are  carried 
out — not  many  of  them,  perhaps,  because  of  the  adverse  circumstances  under 
which  operations  have  to  be  performed  in  the  field  ;  but  refraining  from 
interference  practically  means  abandoning  the  patients  to  certain  death. 
This  applies  equally  to  cases  of  persistent  internal  haemorrhage. 

When,  therefore,  in  cases  of  contusion  of  the  abdominal  walls  from  any 
of  the  causes  named,  symptoms  of  peritonitis  or  of  internal  hemorrhage 
present  themselves,  the  surgeon  is  justified  in  exploring  the  abdomen  for 
the  purposes  of  closing  apertures  in  the  intestines  and  ligaturing  bleeding 
vessels,  notwithstanding  the  acknowledged  impossibility,  under  ordinary 
circumstances,  of  real  aseptic  work  in  a  campaign. 
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The  symptoms  whicli  result  from  contusion  of  the  abdominal  walls  are  Symptoms  due 
those  of  shock,  collapse,  pain,  vomiting,  or  nausea  ;  but  during  the  first  few  contusion, 
hours  of  the  course  of  the  case  there  is  nothing  to  indicate  whether  they  are 
due  to  mere  contusion,  or  to  contusion  accompanied  by  such  visceral  lesions  as 
will  almost  certainly  prove  fatal  if  not  repaired  by  operation.    They  are  often 
present  in  as  severe  degrees  when  no  visceral  lesions  have  occurred  as  when 
ruptures  have  taken  place.    They  may  be  well  or  ill  marked  in   eitlier  ctise, 
but  with  this  important  difference  in  the  course  they  pursue,  that  in  the 
former  case  they  tend  to  decrease  and  pass  away  in  a  few  hours,  whereas,  Signs  of  visceral 
when  visceral  lesions  are  present,  they  continue  and  become  more  marked  in  lesion, 
severity,  and  soon  have  added  to  them  those  of  peritonitis  from  extravasation, 
rigidity  of  the  abdominal  muscles,  sharp  and  more  widespread  pain,  tenderness 
on  pressure,  general  tympanites,  and,  perhaps,  the    disappearance  of  the 
normal  liver  dulness  from  the  escape  of  the  intestinal  gas  into  the  general 
cavity  of  the  peritoneum,  and  a  steady  rise  in  the  pulse  rate,  the  last  being  a 
valuable  sign. 

When  this  is  the  course  which  the  symptoms  take  in  a  case  of  non-  Gasos  requiring 
penetrating  wound  or  contusion  of  the  abdomen,  it  may  be  looked  upon  as  ^^peration. 
fairly  certain  that  it  is  one  complicated  by  internal  injury,  and  as  extremely 
unlikely  to  recover  without  operative  interference.  When,  on  the  other  hand, 
the  initial  signs  begin  to  disappear  in  6  or  8  hours,  or  if,  at  least,  they  have 
not  increased  in  severity,  the  surgeon  is  justified  in  adopting  strictly 
"  expectant "  lines  in  the  treatment  of  the  case. 

Pain  being  one  of  the  marked  and  distressing  symptoms  in  these  cases,  Pain  and  the  use 
the  inclination  towards  the  subcutaneous  use  of  morphia  for  its  relief  is  strong  ;  morphia, 
but  it  must  be  remembered  that  morphia  merely  masks  the  symptoms,  while 
it  does  not  cure  the  conditions  on  which  they  depend,  and  that  these  symptoms, 
and  the  course  they  follow,  are  the  only  means  the  surgeon  has  of  judging  as 
to  the  necessity  for  his  performing  a  laparotomy.  If,  therefore,  the  conditions 
of  the  hospital  are  such  as  would  justif}^  operation,  should  one  be  indicated, 
morphia  should  not  be  given  until  the  lapse  of  time  has  shown  that  the  case 
is  evidently  one  of  the  less  severe  type,  in  which  interference  will  not  be 
required ;  but  if,  for  any  of  the  many  reasons  above  mentioned,  operation 
cannot  be  considered,  morphia  may  be  given  from  the  first. 

It  is,  unfortunately,  true  that  laparotomy  wid  not  save  many  of  these  Laparotomy  may 
cases ;  but  it  is  the  only  treatment  which  does  not  amount  to  abandoning  ^^^^  some  cases, 
them  to  certain  death,  and  those  of  them  that  die  will  have  died  in  spite  of 
the  only  treatment  which  could  have  given  them  a  chance  of  their  lives.  In 
a  crowded  field  hospital,  moreover,  the  surgeon  will  be  bound  to  take  into  his 
consideration  what  effect  his  decision  to  perform  laparotomies  will  have  in 
conducing  towards  the  loss  of  life  and  limb  amongst  the  less  fatalh-  wounded 
men,  whose  active  treatment  must  be  neglected  while  the  3  or  4  abdominal 
cases,  the  majority  of  whom  will  die  in  either  case,  are  being  attended  to. 

The  only  case  in  this  class  from  the  Boer  War  of  whicli  a  record  is  Only  one  case 
available,  and  in  which  symptoms  of  visceral  lesion  followed  on  mere  contusion,  ^^^^  from  Boer 
was  No.  7.    Here  the  ruptures  in  the  ileum  were  three  or  four  times  as  lai"ge 
as  the  apertures  usually  made  by  small-bore  bullets,  extravasation  occurred  in 
large  amount,  and  general  peritonitis  rapidly  set  in  ;  whereas  the  2'^ost  mortem 
showed  that  they  might  easily  have  been  closed  by  operation. 

For  the  same  reasons  operations  should  be  performed  when  signs  of  Intra-peritoueal 
internal  haemorrhage  are  clearly  evidenced.    The  bleeding  is  most  unlikely  to  ^^pemorrhage. 
cease  spontaneously,  and  these  cases  come  into  the  same  category  as  those  in 
which  signs  of  rupture  of  hollow  viscera  develop  ;  they  die  if  ligatures  are 
not  applied,  and  for  them,  as  for  the  others,  operation  is  the  choice  of  the 
lesser  evil. 

When  such  conditions  exist  as  absolutely  preclude  operation,  the  only  Treatment  when 
trea.tment  that  remains  consists  in  the  avoidance  of  all  movement,  the  sub-  pperation  is 
cutaneous  use  of  morphia,  and  the  complete  withdrawal  of  all  food  and  drink  ""P*^^^''^'*^- 
except  by  the  rectum  for  at  least  four  days. 
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Class  B. — Penetrating  Wounds. 


Modification  of 
former  teaching' 
as  regards 
laparotomy. 


When  wounded 
gut  protrudes. 


Only  one  case 
noted  in  Boer 
War. 


General  treat- 
ment of 

abdominal  cases. 
Unfit  for 
transport. 
Position  in  bed. 

"■  Starvation 
diet." 

Use  of  opium. 


Opium  to  be 
withheld  if 
operation  be 
feasible. 


Rectal  feeding. 


The  general  considerations  bearing  on  the  necessity  or  advisabihty  of 
undertaking  operations  for  the  treatment  of  visceral  lesions  in  cases  of  pene- 
trating gunshot  wounds  of  the  abdomen  have  already  been  discussed  under 
the  head  of  "  Laparotomy."  The  old  teaching,  that  diagnosis  of  penetration 
justified  primary  laparotomy,  though  correct  in  theory,  must,  in  the  face  of 
the  fact  that  many  cases  got  well  without  it,  be  abandoned.  That  cases  of 
penetration  recovered  without  having  shown  any  signs  of  extravasation  and 
peritonitis  amounts  to  positive  proof  that  all  cases  do  not  require  operation, 
and  justifies  the  admission  that  a  modification  of  the  former  teaching,  to  the 
effect  that  laparotomy  should  not  be  considered  until  such  signs  develop  as 
show  its  necessity,  is  allowable. 

The  necessity  of  operation  in  cases  of  contusion  of  the  abdominal  Wcills 
which  develop  signs  of  general  peritonitis,  as  well  as  in  cases  of  persistent 
internal  hsemorrhage  due  to  any  cause,  has  already  been  referred  to.  In  one 
"  other  class  of  case  the  indications  for  similar  interference  is  equally  imperative, 
viz.,  when  lacerated  intestine  protrudes  through  one  of  the  wounds.  Cases 
of  this  kind  never  were  common ;  they  were  usually  the  result  of  extensive 
injuries  to  the  abdominal  parieties  by  shell  fragments  or  of  long  incised 
wounds,  and  it  was  hardly  expected  that  this  condition  would  be  seen  in  cases 
of  wounds  by  modern  rifle  bullets  or  even  by  bullets  as  large  as  a  Martini- 
Henry.  But  one  case  (No.  28)  occurred  in  the  Boer  War;  the  bullet  had  come 
out  in  its  length,  the  exit  wound  was  long,  and  3  inches  of  ileum,  completely 
cut  across,  protruded.  Naturally,  immediate  operation  must  be  undertaken 
under  these  circumstances. 

The  avoidance  of  movement  in  cases  of  penetrating  wounds  of  the 
abdomen  is  of  the  very  first  importance  in  order  to  escape  the  danger  of 
breaking  down  adhesions  which  may  be  limiting  the  extravasation  and 
protecting  the  peritoneum  from  general  contamination.  The  position  in  bed 
should  be  with  the  shoulders  raised  and  the  knees  well  supported  by  pillows 
beneath  them  for  the  purpose  of  relaxing  the  abdominal  muscles.  No  food  or 
drink  should  be  permitted  for  several  days,  all  feeding  being  carried  out  by 
means  of  nutrient  enemata. 

As  regards  other  treatment,  the  administration  of  opium  occupies  one 
extreme,  and  operation  the  other,  these  two  being  diametrically  opposed  to 
each  other.  The  subcutaneous  injection  of  morphia  should  only  be  employed 
when  the  conclusion  has  been  arrived  at,  either  that  the  condition  of  the 
patient  or  that  of  the  hospital  in  which  he  is  being  treated  is  so  unfavourable 
that  an  operation  should  not  be  undertaken  ;  in  the  one  case,  that  hope  could 
not  be  entertained  that  he  would  survive  the  necessary  procedures,  and,  in  the 
other,  that  even  fairly  antiseptic  surgery  is  impossible,  or  when  the  hospital 
is  so  crowded  with  severely  wounded  men  that  the  necessary  time  and 
assistance  cannot  be  spared  for  the  performance  of  laparotomies  without  an 
unwarranted  ney  lect  of  the  other  cases. 

In  the  absence  of  all  the  conditions  contra-indicating  operation,  case.s  of 
penetrating  gunshot  wounds  of  the  abdomen  should  be  treated  without 
morphia,  and  carefully  watched  for  the  detection  of  signs  of  the  onset  of 
general  peritonitis  or  of  internal  haemorrhage,  and  on  their  appearance 
immediate  steps  should  be  taken  for  the  repair  of  the  lesions  to  which  they 
are  due. 

Morphia  lessens  peristaltic  action,  and  therefore  tends  to  limit  the 
amount  of  extravasation  ;  but  its  use  masks  the  symptoms,  while  it  has  no 
curative  effect  on  the  conditions  producing  them.  Accordingly,  it  may  be  given 
in  any  desired  quantity  when  the  development  of  symptoms  can  have  no  effect 
on  the  treatment  which  it  is  possible  to  adopt,  that  is,  when  operations  cannot 
be  undertaken. 

The  importance  of  rectal  feeding,  and  of  cutting  off  all  food  and  drink 
supply  by  the  mouth,  cannot,  of  course,  be  exaggerated.  The  substances 
which  are  most  readily  absorbed  from  the  large  intestine  are  beef  tea  and  beef 
juice,  egg  albumin,  starch,  milk,  wine,  brandy,  &c.,  and  various  combinations 
of  these  food  substances  should  be  used  as  enemata,  but  always  with  the 
addition  of  30  grains  of  common  salt,  which  promotes  their  rapid  absorption 
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from  the  lower  bowel.  About  four  a  day,  v)f  about  8  ozs.  in  bulk  and  given  at 
the  temperature  of  the  body,  are  sufficient.  If  not  well  retained  opium 
should  be  added  to  them.  This  method  of  feeding  should  be  maintained  for 
two  or  three  days.  Thirst,  which  is  usually  a  distressing  symptom,  in  these 
cases,  may  be  allayed  by  the  use  of  warm  water  eneinata,  or  a  teaspoonful  of 
hot  water  may  be  given  occasionally  by  the  mouth. 

The  treatment,  then,  of  penetrating  wounds  of  the  abdomen  should  at  Treatment  must 
first  be  carried  out  strictly  on  "  expectant  "  lines,  interference  by  operation      "  expectant, 
only  being  justified  when  such  conditions  are  evidently  present  that  little  or 
no  expectation  of  recovery  without  it  can  be  held,  and  even   then  the 
percentage  of  cases  saved  by  it  will  be  small  in  consequence  of  the  circum- 
stances under  which  operations  must  usually  be  performed  on  active  service. 

Laparotomies  performed  in  the  field  for  gunshot  injuries  differ  in  no  way,  The  operation, 
as  regards  technique  and  procedure,  from  those  done  under  other  circumstances. 
Many  apertures  in  the  hollow  viscera  will  require  suturing,  and  an  excision 
may  be  necessary  as  well.    When  apertures  are  separated  from  each  other  by 
considerable  lengths  of  intestine  they  should  be  closed  separately  ;  when  many 
are  adjacent  to  each  other  they  may  all  be  included  in  one  resection.   Suturing  Suture  for  mere 
of  a  small-bore  bullet  perforation  should  always  be  done  in  the  transverse,  not  perforations, 
the  longitudinal,  direction  of  the  intestine,  as  by  this  means  its  calibre  at  the 
spot  is  increased  rather  than  diminished  ;  and  five  Lembert  sutures  are  usually 
sufficient  for  the  purpose. 

When  excision  is  found  to  be  necessary  in  consequence  of  extensive  Excisions, 
damage  to  the  gut  at  one  spot,  or  of  many  perforations  having  been  made 
close  together,  the  continuity  of  the  tube  should  be  restored  by  means  of  an 
end-to-end  anastomosis,  using  the  Czerny-Lembert  system — that  is,  two  rows 
of  suture,  one,  the  Czerny,  including  all  the  intestinal  wall  at  the  edge  of  the 
section  except  the  serous  coat,  and  the  other,  the  Lembert,  including  all  but 
the  Mucosa.  The  ideal  Lembert  suture  should  take  up  some  fibres  of  the 
strong  connective-tissue  layer  beneath  the  mucous  coat,  and  should  be  inter- 
rupted, while  the  Czerny  may  be  continuous,  but  when  two  layers  are 
employed,  one  merely  reinforcing  the  other,  both  may  be  continuous. 

As  regards  the  use  of  any  of  the  various  mechanical  means  for  facilitating  Bone  plates  and 
the  anastomosis  of  intestine — bone  bobbins,  buttons,  &c. — as  good  and  as  bobbins,  buttons, 
water-tight  seams  can  be  made  by  a  surgeon  accustomed  to  the  work  without 
them  as  with  them,  whether  for  end-to-end  or  lateral  union  ;  but  if  they  are 
to  be  used,  the  Murphy  button  is  the  one  most  likely  to  be  available  in  the 
field,  as  it  is  easily  obtainable,  durable,  and  alM^ays  ready  for  use. 

Ordinary  round   sewing  needles  are  the  most   suitable  for  intestine  Needles, 
suturing,  but  they  should  be  thin.     Straight  ones  are  adapted  for  most 
purposes,  but  curved  round  needles  will  be  required  for  working  deeply 
within  the  abdominal  cavity  when  the  parts  cannot  be  brought  outside. 

Sutures  should  be  of  aseptic  silk,  as  fine  as  is  compatible  with  the  slight  Suture  material, 
strain  to  which  they  are  subjected,  and  absorbable  material  should  not  be 
employed,  as  it  is  likely  to  become  loose  from  softening  and  to  permit  of 
leakage.  Absolute  contact  of  the  serous  surfaces  only  is  required,  and 
sutures  should  not  be  tightened  beyond  what  suffices  to  achieve  this  object, 
lest  they  cut  their  way  through. 

The  cavity  of  the  abdomen  should  be  thoroughly  flushed  out  with  hot  Cleansing  of  the 
sterile  fluid  (boiled  water  or  weak  boric  lotion,  at  a  temperature  of  110°  F.)  to  peritoneum, 
remove  the  extravasated  intestinal  matter,  and  this  should  be  supplemented 
by  dry  sponging  with  pads  of  gauze  wrung  out  of  the  irrigating  solution,  to 
remove  the  more  adherent  particles  from  certain  situations,  or  the  latter 
method  alone  may  be  used. 

With  a  view  to  the  prevention  of  the  occurrence  of  ventral  hernia,  all  Closing-  the  opera- 
incisions  in  the  abdominal  walls  should  be  closed  by  means  of  three  layers  of  t'o"  wound, 
sutures,  one  of  fine  silk  for  the  peritoneum  and  muscles  separately,  and  one  of 
silkworm  gut  for  the  skin,  the  latter  being  passed  deeply  so  as  to  include 
most  of  the  muscular  tissue  as  well. 

In  most  cases,  when  operations  are  performed  for  gunshot  wounds  of  the  Drainage, 
abdomen,  drainage  will  be  required,  peritonitis  being  more  or  less  developed 
in  the  majority  of  them,  and  it  can  be  best  arranged  for  by  means  of  a  glass 
tube  with  a  strip  of  gauze  loosely  occupying  its  lumen  ;  or  ordinary  drainage 
tubing  or  gauze  alone  mav  be  used. 

(0786)  "  P  2 
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Constipation,  Constipation  of  the  bowels  is  a  conamou  condition  after  operations  of  this 

kind,  especially  when  peritonitis  is  present.  Mr.  Lawson  Tait  many  years  ago 
drew  attention  to  the  good  effect  of  saline  laxatives  in  preventing  or  curing 
peritonitis,  and  under  the  circumstances  mentioned  their  administration  is 
frequently  indicated.  But  in  cases  where  the  intestines  have  been  sutured, 
care  must  be  taken  not,  to  begin  their  use  too  early,  lest  the  union  be  broken 
down  and  the  operation  be  rendered  ineffective.  They  certainly  should  not  be 
given  under  two  days,  and  the  best  result  is  to  be  obtained  trom  small  doses 
frequently  repeated. 


If  operation 
inadmissible. 


The  Treatment  of  Gunshot  Wounds  of  the  Various  Abdominal 

Viscera. 

If  operative  interference  were  set  aside  in  this  connection  there  would,  of 
course,  remain  but  little  to  direct  attention  to  as  regards  the  treatment  of 
injuries  to  special  organs  within  the  abdomen — nothing,  in  fact,  but  to  allude 
to  the  necessity  for  abstaining  from  all  food  and  drink  by  the  mouth  and 
adhering  strictly  to  rectal  feeding,  the  position  in  bed,  the  avoidance  of 
transport  and  movement,  and  the  free  administration  of  morphia.  The 
conditions  under  which  this  merely  expectant  method  is  justified  have  been 
already  pointed  out  many  times.  But  as — at  all  events  on  some  occasions — it 
happens  that  modern  surgical  procedures  may  be  brought  to  the  assistance  of 
patients  of  this  class  when  symptoms  show  that  they  are  required,  some  brief 
reference  must  be  made  to  the  lines  on  whicli  injuries  of  particular  organs 
should  be  treated. 


Normal  Mauser 
wounds  of 
stomach  not 
dangerous. 


Localised  abscess 
common. 


Incision  and 
drainage  often 
necessary. 


Two  operations 
noted  from  Boer 
War. 


Wounds  of  the  Stomach. 

Wounds  of  the  almost  empty  stomach  alone,  many  hours  having  elapsed 
since  food  was  taken,  and  due  to  small-bore  bullets,  are  not  dangerous 
injuries  ;  little  or  no  extravasation  takes  place,  and  frequently  no  symptoms 
are  produced.  But  when  extravasation  does  occur,  the  normal  Mauser 
aperture  in  the  abdominal  walls  is  unlikely  to  permit  of  the  contents  of  the 
stomach  escaping  outwardly,  the  necessary  result  being,  at  the  least,  the 
formation  of  localised  peritoneal  abscess,  often  sub-phrenic  in  position  in 
consequence  of  the  passage  of  the  acrid  stomach -contents  in  that  direction,  as 
well  as  of  wounds  of  the  diaphragm  and  liver,  which  are  frequently  produced 
at  the  same  time. 

Symptoms  of  this  condition  are  late  in  onset,  and  must  be  treated  by 
incision  and  drainage  when  the  best  situation  for  it  can  be  ascertained  ;  or, 
as  the  patient  will  by  this  time  have  arrived  at  a  stationary  hospital,  an 
exploratory  laparotomy  is  justifiable  to  give  exit  to  its  contents  and  to  enable 
drainage  to  be  provided  for.  Even  when  the  more  systematic  operation  is  not 
feasible,  it  is  certainly  necessary  to  enlarge  and  drain,  either  with  tubes  or 
gauze,  apertures  over  the  stomach  when  any  sign  of  escape  of  the  contents  of 
the  viscus  appears  at  the  skin  wounds. 

Two  operations  of  these  kinds  are  noted  :  one  a  laparotomy,  in  which 
suture  was  performed,  died  ;  and  the  other  a  drainage  case,  recovered,  vide 
Table  11,  p.  120. 


Wounds  of  the  Small  Intestine. 

The  lines  on  which  wounds  of  the  small  intestine  must  be  carried  out  are 
similar  to  those  just  mentioned.  No  cases  of  localised  peritoneal  abscess  were 
noted,  but  when  signs  of  this  condition  develop,  the  treatment  must  be  by 
incision  and  drainage,  the  greatest  care  being  taken  to  avoid  breaking  down 
the  adhesions  limiting  the  extravasation.  When  fseces  appear  at  the  apertures, 
or  when  the  discharge  has  a  fsecal  odour,  provision  for  drainage  should  be 
made.  In  both  cases  fsecal  fistulse  are  likely  to  persist  for  some  time,  but 
tend  to  close  eventually. 

The  formation  of  an  artificial  anus  should  only  be  employed  as  a  last 
resource,  when  the  condition  of  the  patient  is  such  that  he  cannot  be 
subjected  to  any  prolonged  operative  interference.    [Vide  No.  16.) 
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Wounds  of  the  Large  Intestine. 

Extravasation  from  norraal  Mauser  wounds  of  those  parts  of  the  large  In  portious 
intestine  which  are  covered  by  peritoneum  is  unh  kely  to  take  place  to  covered  by 
a  dangerous  degree,  though,  of  course,  it  sometimes  does  so.    No  extravasation  neum- 
occurred  from  the  wounds  m  the  csecum  in  Mr.  Cheatle's  case  (No.  74),  and  in 
the  recent  specimen  the  apertures  were  quite  small.    But  cases  of  gun-shot  In  extra-peri- 
wounds  of  the  extra-peritoneal  portions  of  this  part  of  the  intestine  are  much  toneal  portions, 
more  fatal  injuries,  for  reasons  previously  mentioned.    The  minute  character 
of  the  track  of  the  bullet  from  the  bovi^el  to  the  skin,  and  tlie  probability  of 
its  not  affording  a  free  outlet  for  the  intestinal  contents,  are  the  main  causes 
of  the  cellulitis  and  consequent  septicaemia  so  common  and  so  fatal  in  these 
cases.     The  indications,  therefore,  for  their  treatment  are  quite  clear — 
enlarging  the  skin  wound  and  the  track  leading  to  the  bowel  wall,  the 
introduction  of  a  ^-inch  drainage  tube  as  far  as  the  opening  in  the  intestine, 
and  packing  around  it  with  gauze  to  prevent  fseces  coming  in  contact  with  the 
surface  of  the  recent  wound.    Once  the  wound  has  become  well  covered  with 
granulation  tissue  the  tube  may  be  removed,  as  absorption  of  septic  materials 
from  the  discharge  is  then  improbable.     The  wound  then  contracts  and 
becomes,  in  fact,  a  faecal  fistula,  which  usually  closes  spontaneously. 

These  cases  require  very  frequent  renewal  of  the  dressings  ;  but  the  Importance  of 
all -important  matter  in  their  treatment  is  that  free  drainage  be  provided  for.     ^^^^  drainage. 

Suturing  the  edges  of  the  aperture  in  the  bowel  to  the  skin  wound  has 
been  suggested  for  these  extra-peritoneal  cases ;  but  this  means  the  formation 
of  an  artificial  anus,  which  will  necessitate  a  second  operation  for  its  closure 
later  on  ;  and  be  no  more  effective  for  the  prevention  of  cellulitis  than  the 
more  simple  procedure  referred  to  above,  which  leaves  a  mere  fistula  which 
tends  to  close  spontaneously. 


Wounds  of  the  Sigmoid  Flexure  and  Rectum. 

In  these  cases  the  bullet  tracks  are  very  likely  to  end  or  begin  in  the  Extravasation 
loins,  the  buttock,  or  the  upper  parts  of  the  thigh,  and  extravasation  into  ipto  cellular 
the  soft  tissues  in  these  regions  is  then  certain  to  take  place,  giving  rise  to  t^^^'^s. 
-cellulitis  and  complications  similar  to  those  rnet  with   in  cases  of  extra- 
peritoneal wounds  elsewhere,  with  the  additional  one  of  contamination  of 
the  peritoneal  cavity  as  well  in  some  of  them. 

The  indications  for  treatment  are,  therefore,  similar,  enlarging  the  bullet  Drainage  most 
track  and  the  apertures  in  the  skin,  and  providing  drainage.  necessary. 

Colotomy  has  been  recommended  and  performed  for  these  cases,  with  a  Colotomy. 
view  to  preventing  the  fseces  reaching  the  apertures  in  the  gut  lower  down, 
•  thus  excluding  the  bullet  track  from  further  infection,  and  permitting  it  to 
-close.  Two  operations  of  this  kind  are  referred  to  in  the  notes  :  one  died  two 
days  after  operation  from  cellulitis,  which  had  already  developed ;  and  the 
other  was  invalided  two  months  after  the  operation,  which  had  not  been 
successful  as  regards  closure  of  the  bullet  track,  although  the  colotomy 
opening  acted  well. 

Instead  of  colotomy,  and  having  the  same  object  in  view,  viz.,  affording  Division  of  the 
a  free  exit  for  the  fseces  otherwise  than  by  the  bullet  track,  division  of  the  anal  sphincter, 
anal  sphincters  was  recommended  as  long  ago  as  the  year  1872,  by  Simon, 
•of  Heidelberg, and  previously  hy  Dupuytren.!     This  is   referred  to  by 
Dr.  Otis  in  "  The  Surgical  History  of  the  Civil  W  ar  in  America,"  page  319, 
Part  II,  and  attention  is  drawn  to  the  fact  that,  though   some  few  of 
these   cases  were    treated   by  division  of  the   sphincters  in  that  war,  the 
-advantages  of  this  method  were  not  sufficiently  appreciated  by  the  Army 
Surgeons  of  that  time.    So  far  as  notes  of  cases  indicate,  the  same  state- 
ment may  be  made  of  surgeons  in  South  Africa  ;  only  one  case  (No.  99)  was  One  case  so 
treated  in  this  way,  but  with  complete  success,  no  fseces  passing  through  the  treated  in  Boer 
wound  after  the  operation  and  rapid  healing  taking  place. 


*  "  Langenheck's  Archives,"  1872, 
t  "  Le90ii's  Orales,"  Vol.  VI,  p.  471. 
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Rationale  of  the 
operation. 


Dilatation  of  the 
sphincter. 


The  rationale  of  this  procedure  is,  of  course,  quite  clear  ;  the  fseces,  or 
some  of  them,  pass  out  in  the   direction  of  least  resistance  through  the 
wound,  while  the  anus  is  closed  by  its  sphincters ;  but,  when  these  are 
divided,  the  direction  of  least  resistance  is  changed  to  the  natural  outlet, 
and  the  abnormal  one  is  permitted  to  heal  up  and  close. 

The  same  object  may  be  accomplished  by  the  forcible  dilatation  of  the 
sphincters,  but,  perhaps,  with  less  certainty,  because  the  muscles  more  rapidly 
recover  their  functions,  and  this  may  happen  before  the  wound  is  completely 
healed.    There  is  no  record  of  this  method  having  been  used  in  the  Boer  War. 

In  one  case  (No.  91),  Sir  Frederick  Treves  meiitions  that  excision  of  the 
rectum  was  taken  into  consideration,  but  it  was  decided  to  perform  a  colotomy. 
The  man  was  in  a  very  grave  condition,  and  died  two  days  later. 


Wounds  of  the  Bladder. 


No  marked 

peritonitis 

present. 


Extra-peritonea  1 
injuries  the  fatal 
ones. 


The  special  points 
to  be  attended  to. 


Keeping  the 
bladder  empty. 


Vesical  calculi. 


Bullet  passed  by 
the  urethra. 


Wounds  of  the  bladder  proved  fatal  in  7  cases  out  of  17  in  which  it 
appeared  to  be  the  only,  or  the  principal,  viscus  implicated.  In  nearly  all  of 
these  cases  some  signs  of  infection  of  the  peritoneum  developed,  but  peritonitis 
was  not  present  in  any  marked  degree,  nor  was  it  a  common  cause  of  death. 
The  cases  which  proved  fatal  were  those  in  which  the  base,  neck,  or  anterior 
portions  of  the  bladder  walls,  where  the  peritoneal  covering  is  absent,  were 
opened,  and  the  deaths  were  due,  as  in  extra-peritoneal  wounds  elsewhere, 
to  extravasation  into  the  cellular  tissue,  producing  cellulitis  and  septicaemia. 

Many  cases  were  complicated  by  wounds  of  the  rectum,  and  had  bullet 
tracks  leading  to  the  buttock  or  upper  part  of  the  thigh  ;  these  also  were 
likely  to  develop  severe  inflammatory  symptoms  and  to  endanger  life  unless 
freely  incised  and  drained. 

The  two  principal  matters  to  be  attended  to  in  the  treatment  of  wounds 
of  the  bladder  are  : — 

(a)  The  employment  of  means  to  keep  the  organ  empty,  and  so  prevent 

further  extravasation  of  urine  either  into  the  peritoneal  cavity  in 
the  intra- peritonea]  cases,  or  into  the  cellular  tissue  in  the  extra- 
peritoneal ones  ;  and 

(b)  The  use  of  free  incisions  into  the  tissues  where  cellulitis  becomes 

developed  in  consequence  of  extravasation,  and  the  provision  for 
drainage  of  the  discharges  to  which  it  gives  rise.  Keeping  the 
bladder  empty  is  required  in  all  cases — intra-  or  extra-peritoneal ; 
incision  and  drainage  only  in  extra-peritoneal  cases,  or  when  the 
track  passes  through  the  buttock  or  thigh. 

Tying  a  catheter  in  the  bladder  is  quite  useless  as  a  means  of  keeping" 
it  empty  in  the  sense  required  here ;  mechanical  suction  or  aspiration  should 
be  employed  to  remove  the  urine  as  nearly  as  possible  as  it  is  secreted, 
either  with  a  syringe  acting  on  a  soft  rubber  catheter  passed  in  the  ordinary 
way,  or  on  a  tube  introduced  through  a  supra-pubic  cystotomy  opening.  On 
the  other  hand,  the  use  of  the  syringe  can  be  omitted  if  a  median  perineal 
section  be  performed,  and  a  tube  passed  through  it  just  inside  the  neck  of  the 
bladder.  The  latter  would  probably  be  the  safest  and  best  procedure  to  carry 
out  in  all  cases. 

The  ideal  treatment  for  intra-peritoneal  gunshot  wounds  of  the  bladder 
would,  of  course,  be  by  suture  of  the  apertures  ;  but  the  dangers  of  laparotomy 
apply  equally  in  these  as  in  other  cases,  and  no  operations  of  this  kind  were 
noted  during  the  war. 

In  other  campaigns  cases  were  recorded  in  which  vesical  calculi  formed 
on  foreign  bodies  lodged  in  the  bladder- — fragments  of  bone,  pieces  of  clothing, 
bullets,  &c.,  and  were  removed  by  operation  ;  but  no  such  cases  were  noted  in 
the  Boer  War,  although  in  two  (Nos.  105  and  114)  the  bullet  remained  in  the 
bladder;  one  was  passed  during  micturition,  and  the  other  was  extracted 
from  the  urethra  where  it  had  become  impacted. 

In  the  latter  there  had  been  no  symptoms  indicating  injury  to  the 
bladder,  while  in  the  former  hsematuria  had  been  present. 
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Wounds  of  the  Liver. 

Haemorrhage,  and  the  escape  of  bile  from  laceration  of  a  duct,  are  the  two 
complications  which  occasionally  require  special  treatment  in  wounds  of  the 
liver ;  but  they  are  not  as  commonly  the  result  of  small-bore  bullet  wounds  Severe  haemor- 
as  they  were  of  the  larger  missiles.  The  stiletto-like  apertures  and  bullet  rhage  not  very 
tracks  made  by  modern  small -arm  bullets  in  the  liver  substance,  except  at 
quite  short  ranges,  are  unlikely  to  give  rise  to  dangerous  hsemoi  ihage.  Of 
the  28  cases  of  wound  of  the  liver  noted,  7  had  internal  hsemorrhage,  and 
4  died.  In  the  treatment  of  these  cases  the  skin  wound  should  be  enlarged 
sufficiently  to  enable  the  wound  in  the  liver  to  be  packed  with  gauze,  or  the 
capsule  should  be  sutured  over  the  aperture  in  the  slighter  cas-s.  When  bile  Tjie  escape  of 
escapes  care  should  be  taken  to  give  it  a  free  outlet  by  keeping  the  wound 
open,  and  providing  drainage  by  tubes  or  strips  of  gauze.  Mr.  Makins  points 
out,  in  his  "  Experiences  in  South  Africa,"  that  the  cases  likely  to  show^  this 
complication  are  those  in  which  the  convex  surface  of  the  liver  has  been 
scored  by  the  bullet,  and  some  of  the  more  superficial  bile  ducts  opened. 
Biliary  fistulse  are  fairly  certain  to  be  left  in  these  cases,  but  tend  to  close 
spontaneously  with  time. 

Abscess  of  the  liver  occasionally  supervenes  in  gunshot  cases,  and  requires  Abscess  of  the 
the  usual  treatment — the  situation  of  the  abscess  to  be  ascertained  by  means 
of  the  aspirator,  followed  by  free  incision  and  drainage,  and  possibly  the 
excision  of  a  portion  of  a  rib.    Three  cases  of  abscess  were  noted  in  the  Boer 
War,  and  all  recovered  under  operative  treatment. 


Wounds  of  the  Kidneij. 


are 


not 
causing 


Trivial  when 
pelvis  and  caUces 
escape  injury. 


Injuries  of  the  kidney,  as  such,  produced  by  small  bullets 
dangerous  to  life,  except  when  the  pelvis  or  calices  are  opened, 
extravasation  of  urine  and  the  formation  of  abscess  or  hydronephrosis. 

Bullet  wounds  of  the  kidney  substance  do  not  cause  dangerous  hasraor- 
rhage,  and  the  hsematuria  which  usually  follows  them  is  seldom  of  any 
importance  ;  but  they  are  almost  certain  to  be  accompanied  by  wounds  of 
other  viscera  of  a  much  more  serious  character. 

When  one  of  the  wounds  is  in  the  loin  the  abscess  and  hydronephrosis  Extravasation 


into  the  loin. 


Retention  of 


which  develop  must  be  treated  by  incision  and  drainage  as  soon  as  they 
are  observed,  and  the  latter  condition  may  possibly  eventually  require 
nephrectomy  for  the  cure  of  persistent  escape  of  urine  and  pus  in  that 
direction. 

Rest  und  the  use  of  morphia  hypodermically  are  the  means  to  employ  if 
ha^maturia  is  a;  marked  symptom  and  if  it  continues.  Retention  of  urine 
may  occur  in  kidney  cases,  and  cases  are  on  record  where  blood-clots  formed 
in  the  bladder  which  could  only  be  evacuated  by  means  of  a  supra-pubic 
cystotomy. 

Wounds  of  the  Spleen. 

There  are  no  signs  which  indicate  injury  to  the  spleen  except  those  of  No  special 
internal  hgemorrhage  and  the  positions  of  the  external  apertures  and  of  the  symptoms, 
bullet  track.  Formerly  bullet  wounds  of  this  organ  were  considered  as  certain 
to  prove  fatal  from  hsemorrhage  unless  it  could  be  controlled  by  operation  ; 
but  there  is  now  sorne  evidence  to  show  that  the  bleeding  from  small-bore 
bullet  wounds  may  cease  spontaneously,  this  having  been  observed  in  at  least 
two  cases  in  which  operations  had  been  performed,  although  a  coiisiderable 
quantity  of  blood  was  found  in  the  abdomen  in  one  of  them. 

As  regards  any  special  treatment  in  these  cases,  suture  of  the  apertures,  Local  treatment, 
plugging  the  bullet  track  through  the  organ  with  gauze,  or,  where  the  damage 
is  extensive,  splenectomy,  are  the  only  means  which  can  be  employed. 

Tables  10,  11  and  12  are  compiled  from  the  notes  of  the  cases  already 
given,  and  supply  certain  statistics  with  regard  to  them  ;  but  it  should  be 
remembered  that  the  percentages  shown  in  them  are  obtained  from  cases 
almost  all  of  which  were  treated  in  stationary  or  general  hospitals,  and 
indicate  results  which  are  probably  much  more  favourable  than  the  complete 
.statistics  of  the  war  will  atford. 


Hsemorrhage 
sometimes  ceases 
spontaneously. 
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No  notes  of  cases  of  wound  of  the  pancreas  are  available,  and  cases  of 
laceration  of  the  larger  abdominal  vessels  did  not,  for  obvious  reasons,  come 
under  notice  in  hospitals. 


Table  10. — Showing  certain  details  according  to  viscera  wounded 

(207  Cases). 


Hollow  Viscera. 

Solid 

Viscera. 

a 

.g 

eral 
ted. 

tn 
<D 

o  o 

.3  a 

Stomacl 

Small 
intei 

Large 
intes 

j  Rectum 

Bladder 

0) 

Kidney. 

Spleen. 

No  vi 
lesion  : 

Total. 

PercentE 

Cases        . .        . .        . . 

13 

35 

40 

13 

17 

28 

14 

1 

46 

207 

Peritonitis 

11 

35 

36 

6 

13 

26 

12 

26 

165 

79  -7 

Internal  hsemorrliage 

1 

10 

3 

1 

0 

7 

0 

1 

2 

25 

12  -0 

Bullet  lodged 

2 

5 

6 

4 

6 

6 

4 

0 

8 

41 

19-8 

Bullet  extracted  . . 

1 

4 

1 

4 

3 

2 

4 

19 

46-3* 

Recovered.. 

11 

13 

27 

9 

10 

20 

12 

42 

144 

69  -5 

Died   

2 

22 

13 

4 

7 

8 

2 

1 

4 

63 

30  -4 

Death-rates  per  cent 

15-3 

62  -8 

32  -2 

30  -7 

41  -1 

28  -5 

14  -3 

100 

8-7 

30-4 

*  Of  cases  in  which  it  lodged. 


Wounds  of  the 
pancreas  and  of 
large  vessels  not 
recorded. 


Table  11. — Operations  on  the  Abdomen,  exclusive  of  Extraction  of 

Bullets  (60  Cases). 


Hollow  Viscera. 

Solid  Viscera 

a 

S 

w 

Stomach. 

Small 
intesti 

Large 
intesti 

g 

"S 

Bladder. 

Liver. 

Kidney. 

Spleen. 

No  visce 
lesion  no 

Totals. 

Deaths. 

Death -rati 

per  cent» 

Oases — all  wounds 

13 

35 

40 

13 

17 

28 

14 

1 

46 

207 

63 

30-4 

Laparotomy — reeection  , . 

3 

3 

1 

33  -3 

Suture 

1 

5 

6 

12 

10 

83  -3 

Colotomy  . . 

2 

2 

1 

50  -0 

Artificial  anus 

1 

1 

Exploration  and  irrigation 

2 

1 

1 

1 

3 

8 

6 

75  -0 

Totals  of  laparotomy 

1 

11 

7 

3 

1 

8 

26 

18 

69  -2 

Died  after  laparotomy   . . 

1 

7 

5 

2 

1 

2 

18 

69-2 

Drainage — general  cavity 

not  opened 

1 

11 

4 

5 

8 

1 

5 

35 

Died — of  cases  drained  . , 

2 

3 

1 

1 

7 

20 '0 

With  regard  to  the  results  shown  in  Table  11  for  operations  on  the 
abdominal  viscera  for  gunshot  wounds,  it  must  be  admitted  that  a  death-rate 
Death-rate  for       of  nearly  70  per  cent,  is  most  unsatisfactory.    At  the  same  time,  I  have  good 
operations  really   reason  to  know  that  it  does  not  represent  the  real  mortality  which  followed 
higher  than  laparotomy  during  the  war,  because   many  cases  were  unsuccessfully 

Table  11.  operated  on  of  which  no  records  are  available. 
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(7V>  filllvw  Sciiiov  111.) 


Fig.  18. 

Exit  through  Ca?cum. — (Mr.  Cheatle's  Case. 


12lB 


l££D3  &  WEST  RiDli^u 
^/iEDlCO-'^HlRURGICAL  80CIE" 


Fig.  21. 

Bullet  Lodged  in  Pelvis  :  not  removed,  as  it  caused  no  trouble.— (Skiagiaplied  l>y  Captain  Prescott,  D.S.O.) 


1 

i 
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Table  12. — Showing  the  number  of  Cases  in  which  Peritonitis  and  Internal 
Hsemorrhage  occurred,  and  the  death-rates  following  them. 

N.B. — In  some,  both  complications  were  present. 


Viscera  wounded. 

Peritonitis, 

Internal  Hsemorrhage. 

cases. 

Cases. 

Died. 

Death- 

rate. 

Oases. 

Died. 

Death - 

rate. 

Stomach 

per  cent. 

per  cent. 

13 

11 

2 

18 

•1 

1 

1 

100 

0 

Small  intestine 

35 

35 

22 

62 

8 

10 

8 

80 

0 

Large  intestine 

40 

36 

13 

36 

1 

3 

2 

66 

6 

Rectum     . . 

13 

6 

3 

50 

0 

1 

1 

100 

0 

Bladder  

17 

13 

7 

53 

8 

Liver 

28 

26 

8 

30 

7 

7 

4 

57 

0 

Kidney 

14 

12 

2 

16 

6 

Spleen 

1 

1 

1 

100 

0 

No  visceral  lesion  noted  , . 

46 

26 

4 

15" 

4 

n 

(nearly) 

Totals 

207 

165 

59 

35 

9 

25 

17 

63 

0 

N.B. — The  number  of  deaths  shown  in  this  table  does  not  correspond  with  those  in  Tables 
10  and  11,  because  some  of  the  cases  shown  here  had  both  the  complications  referred  to  in  this 
table. 


(6786) 
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SECTION  IV. 
By  the  Editor. 


Pew  cases  of  this 
class. 


Wound  of  the 
urethra. 


Catheter  usually 
readily  passed. 


Traumatic 
stricture. 


Injury  to  the 
testicle. 


Treatment. 


Extravasation. 
Perineal  section. 


Mepair  of  the 
torn  urethra. 


Cellulitis  from 
escape  of  urine. 


GUNSHOT  WOUNDS  OF  THE  GENITAL  ORGANS. 

Yery  few  injuries  of  this  class  were  noted  from  the  war — only  9  in  all — 
but  fortunately  they  afford  some  indications  of  the  results  produced  when 
either  the  urethra  or  testicles  have  been  traversed  by  a,  small-bore  bullet. 
All  the  cases  recovered,  and  none  of  them  were  accompanied  by  symptoms  of 
gravity  as  regards  life. 

When  the  urethral  canal  was  traversed  by  the  bullet,  as  in  Cases  3  and  5, 
no  difficulty  was  experienced  in  introducing;  a  catheter,  even  several  hours  after 
the  receipt  of  the  wound.  This  is  an  important  point,  and  renders  these 
cases  more  easy  of  treatment  than  ruptures  of  the  urethra  due  to  other  causes 
usually  are,  as  in  the  latter  cases  it  is  often  impossible  to  pass  an  instrument. 
The  facility  with  which  a  catheter  could  be  introduced  into  the  bladder  in 
most  of  the  gunshot  cases  seen  in  South  Africa  probably  depended  on  the 
kind  of  sections  made  of  the  canal  by  the  small  bullet — notches  at  the  side  or 
clean  perforations,  not  the  jagged  lacerations  commonly  met  with  in  civil 
practice.  Haemorrhage  does  not  seem  to  have  been  a  marked  characteristic  of 
wounds  of  the  external  genital  organs,  though  hsematoma  of  the  tunica 
vaginalis  is  referred  to  ;  and  even  extravasation  of  urine  is  hardly  mentioned 
in  the  notes. 

Stricture  is  only  mentioned  in  one  case  in  the  notes,  but  that  is  probably 
due  to  the  fact  that  the  cases  did  not  remain  long  under  observation,  for 
many  were  seen  at  home  in  which  the  usual  difficulties  of  keeping  the  canal 
patent  were  met  with.  In  one  case  seen  at  Netle}^  nearly  2  inches  of  the 
under  surface  of  the  urethra  in  front  of  the  scrotum  was  lost,  and  plastic 
operations  on  two  occasions  failed  to  produce  any  improvement. 

The  testicle  was  traversed  in  Cases  8  and  9,  but  no  general  disorganisation 
of  its  structure  was  produced,  the  damage  sustained  being  apparently  strictly 
localised  and  insignificant.  In  Case  6,  where  the  cord  was  injured,  the  damage 
was  more  serious,  as  atrophy  of  the  testicle  is  probable  after  any  gross  lesion 
of  the  vas. 

In  Cases  6  and  8  the  bullets  seem  to  have  been  deflected  out  of  their 
course,  and  traversed  the  penis  subcutaneously  and  emerged  at  its  tip. 
Deflection  of  the  Mauser  bullet  is  so  exceptional  that  these  cases  are  quite 
curious,  and  were  most  probably  caused  by  bullets  at  low  velocity. 

There  is  nothing  special  to  be  suggested  with  regard  to  the  treatment 
of  gunshot  injuries  of  this  region  as  apart  from  that  of  lesions  due  to  other 
causes.  The  control  of  haemorrhage,  the  limitation  of  exti^avasation,  and  repair 
of  lacerations  of  the  urethra  are  the  points  to  attend  to.  In  cases  where  the 
urethra  is  torn,  if  a  catheter  can  be  introduced  into  the  bladder  and  there  are 
no  signs  of  extravasation  of  urine,  nothing  more  need  be  done  immediatelj'', 
but  they  must  be  carefully  watched  for  the  onset  of  extravasation,  and  when 
the  least  signs  of  this  complication  appear  a  perineal  section  should  be 
performed  at  the  site  of  the  laceration^  the  wound  thoroughly  irrigated,  and, 
if  one  has  not  already  been  passed,  a  Jaques'  catheter  introduced.  If  the 
inflammatory  condition  due  to  the  escape  of  urine  into  the  perineum  is  only  of 
slight  degree,  the  urethra  should  be  repaired  by  thin  silk  or  catgut  sutures,  and 
the  catheter  left  in  for  a  week,  but  if  there  is  gangrene  and  sloughing  of  the 
cellular  tissue  and  suppuration,  sutui-es  will  not  hold,  and  a  plastic  operation 
will  probably  be  required  later  on. 

When  cellulitis  from  extravasation  occurs  it  must  be  treated  by  incisions 
wherever  signs  of  its  presence  show  themselves,  each  wound   being  well 
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inigated  with  an  antiseptic  solution  and  drained.  Incision,  drainage,  and 
irrigation  must  usually  be  freely  carried  out  in  this  latter  class  of  cases,  and 
the  administration  of  stimulants  and  opium  is  often  required  in  their 
treatment. 


Gunshot  Injuries  of  tJic  Genital  Organs. 

Case  1.— A.  E.,  wounded  (Mauser)  whilst  standing  up  at  50  yards  range.  Wound  of  peuis. 
Entrance  2  inches  below  line  of  tip  of  left  trochanter  ;  exit  ^  inch  outside  and 
below  pubic  spine.  Re-entered  left  side  of  dorsal  aspect  of  penis,  which  lattei"  it 
traversed  for  \  inch,  and  made  final  exit  on  right  side  of  penis.  On  admission 
to  3  General  Hospital  all  wounds  healed  ;  no  unfavourable  symptoms. — (Civil 
Surgeon  A.  Young.) 

Case  2. — J.  C,  wounded  (Lee-Metford)  at  50  yards  range.     Entrance  in  Wound  of 
lefc  testicle  ;  exit  in  scrotum,  close  to  right  testicle.    Re-entered  righc  thigh,  scrotum  peiie- 
where  it  lodged,  after  fracturing  femur  about  its  middle.    The  genital  wound  testicle, 
does  not  seem  to  have  done  nauch  harm,  as  there  is  no  further  note  except  as 
regards  treatment  of  fractured  femur. — (Hospital  Records.) 

Case  3.  — A.  W.,  wounded  15th  August,  1900,  whilst  mounted,  at  Wound  of 
40  yards  range.  Entrance  on  right  of  base  of  scrotum,  h  inch  below  pubis  ;  ^^g/^"^  '^^^ 
exit  in  left  buttock  5  inches  above  gluteal  fold  and  2|^  inches  to  left  of  mid- 
sacrum.  In  its  course  bullet  passed  behind  right  cord  and  damaged 
membraneous  part  of  urethra  at  its  commencement.  A  catheter  was  intro- 
duced eight  hours  later,  but  after  two  days  it  was  found  necessary  to  perform 
perineal  section.  When  admitted  to  3  General  Hospital,  the  48th  day,  the 
perineal  and  other  wounds  had  healed  ;  dysuria  and  frequent  micturition. 
Lister's  bougies,  9  to  12,  passed  every  few  days.  Discharged  convalescent 
17th  October,  1900. — (Civil  Surgeon  Young.) 

Case  4. — A.  B.,  wounded  (Mauser)  in  perineum.    Line  joining  entrance  "Wound  of 
and  exit  passed  close  to  urethral  bulb.    Straining  micturition  followed,  with 
complete  retention  next  day.    Catheter  had  to  be  used  for  a  few  days.    No  uJ^thral  bulb 
swelling  in  perineum,  or  sign  of  extravasation.    The  retention  supposed  to  be 
due  to  inflammation  in  bullet  track — ^urethra  probably  not  touched. — (Records 
Imperial  Yeomanry  Hospital.) 

Case  5. — G.  C,  wounded  7th  March,  1902,  whilst  rising  from  kneeling  Wound  of 
position.  Entrance  on  dorsal  aspect  of  base  of  penis  ;  exit  1  inch  behind  anal  urethra  and 
margin  traversing  perineum,  and  wounding  urethra  and  rectum.  Admitted 
11  General  Hospital  four  days  later.  Urine  passed  almost  entirely  through 
perineal  wound.  Catheter  passed  under  anaesthetic  and  tied  in.  After  a  fort- 
night urine  ceased  to  come  from  wound,  and  catheter  was  removed.  Invalided 
quite  well,  and  without  any  symptoms  of  stricture  so  far. — ^(Records  11  General 
Hospital.) 

Case  6. — Captain  P.,  wounded  6th  March,  1902,  whilst  mounted.  Wound  of  penis. 
Entrance  in  right  buttock.  Bullet  travelled  up  to  Poupart's  ligament, 
probably  through  ilium,  and  then  passed  along  penis  subcutaneously,  without 
touching  urethra ;  exit  at  tip  of  penis.  A  hsematoma  formed  round  right 
cord,  and  testicle  was  swollen,  but  he  had  no  difficulty  in  micturition  ;  good 
recovery. — (Lieutenant  H.  Richardson,  R.A.M.C.) 

_  Case  7. — Captain  S.,  wounded  18th  February,  1900,  by  Mauser  bullet,  Wound  of 
which  passed  through  scrotum.    Hsematoma  into  tunica  vaginalis  followed,  ^''^rotum. 
which  had  to  be  evacuated  after  securing  the  vessels.    Case  apparently  did 
well. — (Civil  Surgeon  Johnstone.) 

Case  8. — Corporal  C,  D.,  wounded  11th  December,  1899,    Entrance  W^ound  of  penis 
(Mauser)  at  back  of  right  buttock,  in  line  with  tip  of  great  trochanter  ;  exit  and  testicle. 
(67S6)  Q  2 
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just  to  right  of  median  raphe,  in  perineum.  It  then  pierced  right  testicle, 
entered  right  side  of  penis,  far  back,  and  running  forwards  emerged  from 
upper  surface  of  glans.  Had  diflficulty  in  micturition,  and  passed  blood. 
Wounds  healed  rapidly,  but  testicle  remained  swollen  and  painful  for  a  week. 
Invalided  to  England  within  a  month  from  date  of  wound. — (Records  2  General 
Hospital.) 

Wovmdof  Case  9. — Private  J,,  wounded  at  Colenso.    Entrance  (Mauser)  in  lower 

*©sticle.  -p-^Yt  of  right  testicle.     Bullet  lodged  in  adductor  magnus  muscle.  The 

epididymis  escaped,  and  there  was  only  slight  bleeding.  Wound  healed 
rapidly,  leaving  only  a  little  cicatricial  hardening  in  lower  part  of  testicle, 
which  caused  no  trouble. — (Civil  Surgeon  Johnstone.) 
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SECTION  V. 
By  Major  Holt,  D.S.O.,  R.A.M.C. 


Symptoms 
variable. 


GUNSHOT  WOUNDS  AND  INJURIES  OF  THE  CHEST. 

Wounds  in  this  region  naturally  fall  into  one  of  two  categories,  viz.,  non-  Classification, 
penetrating  and  penetrating.    It  would  be  satisfactory  to  further  divide  the 
second  class  into  sub-classes  according  as  to  whether  there  was  injury  to — 

(a)  The  lungs ; 

(6)  The  heart  and  pericardium  ;  or 
(c)  To  neither  of  these  organs. 

Had  there  been  any  constant  train  of  symptoms,  or  even  a  single 
symptom,  which  would  in  all  instances  have  proved  the  presence  or  absence 
of  damage  of  these  viscera,  ttien,  such  a  subdivision  would  be  possible  ;  but  no 
one  symptom  was  invariably  present  when  there  was  almost  without  doubt  a 
wound  of  the  lung,  or  of  the  pericardium,  or  even  of  the  heart ;  and,  on  the 
other  hand,  no  one  symptom  was  found  to  have  been  invariably  absent  when 
these  organs  were  obviously  not  injured. 

It  will  be  seen  from  the  notes  given  below,  taken  from  some  of  the  many 
cases  examined,  that,  although  from  the  anatomical  sites  of  the  wounds  of 
entry  and  exit,  coupled  with  the  justifiable  assumption  that  the  small-bore 
bullet  passes  between  these  points  in  a  straight  line,  it  is  impossible  to  avoid 
the  conclusion  that  the  heart,  or  pericardium,  or  lung,  as  the  case  may  be,  was 
wounded ;  yet  the  symptoms  present  were  only  such  as  were  at  other  times 
found  in  cases  where  these  structures  were  undoubtedly  not  within  the  wound 
area,  in  fact,  they  were  purely  negative. 

Thus  a  subdivision  of  penetrating  wounds  founded  on  anatomical,  as 
apart  from  clinical,  evidence  would  at  best  be  but  an  imperfect  one  ;  it  can 
be  said  confidently,  from  both  anatomical  and  clinical  evidence,  that  in  some 
of  the  instances  the  heart  was  wounded  ;  but  there  were  again  instances  where 
anatomically  it  was  practical!}'  certain  that  the  heart  was  wounded,  yet  no 
symptoms  were  present  to  support  this  conclusion  ;  it  must,  then,  be  assumed 
that  the  heart  can  be  wounded  without  consequent  symptoms.  But  is  this  a 
sufiiciently  strong  hypothesis  to  serve  as  a  basis  of  classification  ?  If  not,  the 
subdivision  to  be  complete  must  be  primarily  founded  on  anatomical  grounds, 
though  not  solely  so,  for  it  will  be  seen  that  a  classification  founded  on  purely 
anatomical  considerations  would  not  be  without  very  reasonable  objections. 
A  further  difficulty  arises  from  the  fact  that,  in  order  to  estimate  the  probable 
damage  done,  it  is  necessary  to  take  into  consideration  the  position  and  posture 
of  the  patient  at  the  time  of  receiving  the  wound.  Given  the  sites  of  the 
wounds  of  entry  and  exit,  the  fact  of  penetration  or  otherwise  may  depend 
entirely  upon  whether  the  patient  was  standing  or  lying  down  or  bending  in 
any  particular  direction.  The  following  is  a  case  in  point ;  on  anatomical 
considerations,  taking  a  straight  line  from  entry  to  exit,  it  would  have  been 
concluded  that  in  all  probability  the  chest  was  not  penetrated  : — 

Case  1. — Private  C,  wounded  11th  June,  1900.  Entry,  1^  inches  A  case  in  point, 
outside  the  vertebral  border,  and  1  inch  below  the  spine  of  left  scapula  ;  exit, 
opposite  the  highest  part  of  left  posterior  axillary  fold,  in  the  middle  line  of 
posterior  surface  of  arm.  "  Had  htemoptysis  for  two  days  ;  wounds  remained 
aseptic  ;  a  straight  line  between  these  points  does  not  penetrate  the  thoracic 
cavity  when  standing  square  and  erect,  but  does  so  in  the  position  in  which 
the  patient  was  when  hit,  viz.,  sitting  on  the  ground,  leaning  forward,  cutting 
up  his  trousers  to  attend  to  wounds  in  both  thighs." — (Hospital  Records.) 


Escape  of 
important 
structures. 


Classification 
founded  on 
clinical  as  well  as 
anatomical 
evidence. 


Importance  of 
position  of  patient 
when  hit. 
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Another  case.  Mr.  Smith,  in  his  address  at   Manchester  on  5th  December,  1900, 

mentioned  where  both  great  dyspnoea  and  haemoptysis  lasting  four 

days,  and  sharp  pain  on  taking  a  deep  breath,  were  present  for  some  time 
afterwards,  but  there  was  no  perforation  of  the  chest,  the  bullet  having  only 
sufficient  velocity  to  partially  embed  itself  In  the  fourth  right  costal  cartilage, 
whence  it  was  removed.  These  two  cases  instance  the  objection  to  basing  a 
diagnosis  of  penetration  in  the  first  case  on  anatomical,  and  in  the  second  on 
clinical,  evidence  alone  ;  it  may  be  presumed  that  the  symptoms  in  the  second 
case  were  due  to  lung  concussion  from  transference  of  vibratory  motion. 
Inferentially,  dyspnoea  without  hsemoptjsis  would  imply  injury  to  the  pleura 
alone,  but  it  will  be  seen  that  in  some  instances  such  a  conclusion  would  be 
inaccurate  when  the  anatomical  situations  of  entry  and  exit  wounds  are 
considered.  It  has  long  been  known  that  severe  concussion  of  the  chest  wall 
may  cause  b£emoptysis,  and  a  case  in  point  may  be  quoted  : — 

Case  of  concus-  Case  2. — Private  W.,  wounded  by  fragment  of  shell  at  900  yards; 

sionof  chest  wall,  admitted  to  3  General  Hospital  5th  January,  1900.  "  The  fragment,  however, 
did  not  penetrate,  though  it  cut  the  straps  of  his  havers  ick."  Had  hgemoptysis 
four  days ;  "  now  only  slight  pain  in  right  side  and  dyspnoea ;  otherwise 
quite  well."  Discharged  lltli  January,  1900. — (Major  C.  E.  Nichol, 
RA.M.C.) 

The  following   bullet   wound  will  draw    attention   to   the   point  in 
questiori  : — 


Woiind  of  luug 
without  hemop- 
tysis. 


Wounds  of  chest 
often  implicated 
neighbouring- 
regions  also. 


When  chest  and 

abdomen 

implicated. 


Relative 
innocuousness 
of  smail-bore 
bullets. 


Entrance  and  exit 
often  indistin- 
guishable. 


Case  3. — Wound  of  lung  ;  no  hfP,moptysis.  Private  D.,  wounded 
26th  September,  1900,  at  "  close  quarters."  Entry  at  back  of  chest,  Gg-  inches 
to  right  of  mid-dorsum,  at  level  of  sixth  dorsal  spine,  f  inch  above  inferior 
angle  of  scapula,  and  f  inch  to  its  outer  side  ;  exit  at  anterior  aspect  of  arm, 
5^-  inches  below  acromion,  and  2f  inches  outside  anterior  end  of  axillary 
flexure.  Was  also  wounded  in  abdomen.  All  wounds  septic  ;  comminution 
of  humerus  ;  dyspnoea  ;  dulness  of  right  base  ;  pyrexia  ;  doubtful  whether 
pyrexia  due  to  chest  or  humerus  ;  the  latter  only  gave  trouble. — -(Hospital 
Records.) 

No  note  has  been  made  in  this  section  of  wounds  affecting  the  spinal 
column,  or  cord,  except  in  so  far  as  the  injury  to  the  thorax  and  its  contents 
was  concerned. 

In  a  large  number  of  cases  neighbouring  regions  were  also  wounded,  and 
the  reason  of  this  is  sufficiently  obvious  when  it  is  remembered  that  a  very 
considerable  number  of  men  were  hit  when  lying  down,  with  or  without 
shelter,  or  in  a  crouching  attitude  while  advancing.  This  same  consideration 
accounts  for  the  large  number  of  longitudinal  bullet  tracks  found  in  all 
regions  ;  nearly  all  antero-posterior  penetrating  wounds  of  the  lower  part  of 
the  thorax  were  complicated  by  symptoms  indicating  wound  of  the  abdomen. 
In  some  cases  where  both  thorax  and  abdomen  were  wounded,  the  chest 
symptoms,  but  in  others  the  abdominal  symptoms,  were  the  more  urgent ; 
sometimes  it  was  merely  noted  that  haemoptysis  existed  for  a  few  days  or 
hours,  and  when  even  a  fatal  result  followed,  no  further  note  was  made  of 
chest  symptoms ;  such  cases  frequently  were  fatal.  Thus  in  the  General 
Hospital  at  Maritzbuxg,  of  27  cases  of  gunshot  wound  of  the  chest,  the 
abdomen  was  also  wounded  (by  the  same  bullet)  in  six,  and  of  these  two  were 
fatal. 

As  to  the  comparative  effects  of  small-bore  and  large -bore  wounds  at  the 
General  Hospital  at  Maritzburg,  of  a  series  of  21  cases  of  penetrating  wounds 
of  the  chest,  one  was  caused  by  a  '450  bullet,  and  was  fatal  ;  the  remaining 
20  caused  by  small  bores  recovered,  and  in  two  of  these  the  bullet  was 
travelling  sufficiently  slowly  to  lodge,  after  traversing  apparently  both  lungs. 

In  the  records  of  the  various  hospitals  it  was  common  to  meet  with 
a  remark  to  the  effect  that  "  it  is  impossible  to  say  which  is  exit  and  which 
entry  v/ound'';  and  this,  too,  was  not  infrequently  noted  with  reference  to 
wounds  inflicted  accidentally  or  otherwise  at  a  few  yards  distance.  This 
being  stated  by  men  who  were  seeing,  perhaps,  some  dozens  of  cases  of 
gunshot  wounds  daily  for  a  period  of  a  year  or  two  continuously,  it  must  be 
allowed  consideiable  weight. 
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HcBmorrliage. 


External  hsemorrhage  was  distinctly  rare,  the  majority  of  chest  wounds  Piimary  hfemor- 
remaining  from  the  first  quite  dry.  The  lay  pictorial  representation  of  a  ^.p^l^ire.*^^" 
stream  of  blood  down  the  shirt  was  almost  unknown  in  small-bore  wounds,  a 
limited  staining  of  the  shirt  being  more  often  met  with.  The  note  "  No 
htemorrhage  "  recurs  constantly.  This  till  applies  to  wounds  inflicted  by  the 
undeformed  small-bore  bullet,  but  the  results  were  otherwise  with  larger  or 
deformed  missiles  ;  occasionally  exit  AA  Ounds,  where  ribs  had  been  fractured, 
bled  freely,  probably  from  the  intercostal  artery  being  ruptured  in  consequence 
of  the  bone  fracture.  Only  one  instance  of  free  haemorrhage  from  the  internal 
mammary  artery  was  recorded,  though  undoubtedly  this  vessel  must  have 
been  frequently  wounded. 

Case   4. — Private  S.,  wounded  11th  June,  1900,  at  200  yards  range 


Entrance  14  inches  inside,  and 


iches  to 


I  inches  above  right  nipple  ;  exit  m 
left  of  11th  dorsal  spine.  Free  ha3moptysis  at  first;  anterior  wound  bled 
freely  for  first  24  hours  ;  both  wounds  now  dry  and  aseptic  ;  stabbing  pain 
right  chest ;  no  friction  rubs  ;  sliglit  dulness  ;  diminished  respiratory  murmur  ; 
diminished  vocal  resonance  and  fremitus  at  right  base  ;  June  2(3th  aspirated ; 
8  ozs.  blood  removed  with  fibrinous  flakes  ;  relief ;  lowering  of  temperature  ; 
and  lessening  of  dull  area  and  of  dyspnoaa. — (Hospital  Ilecords). 


Internal  mam- 
mary artery 
^vovlIldefl. 


A 


sepsis. 


As  a  rule,  small-bore  wounds  of  the  chest  remained  aseptic,  and  healed 
immediately.  As  to  whether  an  undeforaied  small-bore  bullet  travelling  a.t 
high  velocity  can  carry  with  it  septic  infection  from  without,  the  probabilities 
are  strongly  against  it  ;  should,  however,  the  bullet  pass  through  a  septic 
area,  cases  on  record  prove  that  infection  inay  be  occasionally  set  up  at  inter- 
mediate points,  or  through  the  entire  track.  Thus  in  a  case  in  the  General 
Hospital,  Maritzburg,  the  bullet  having  traversed  the  ascending  colon  and 
liver,  passed  into  the  right  pleura  and  lung,  finally  fracturing  the  third  rib  ; 
there  were  dyspnoea,  haemoptysis,  hsemothorax,  and  death  on  fourth  day.  At 
the  'post  mortem  there  was  right  empyema,  with  collapse  of  right  lung, 
besides  general  peritonitis,  but  no  note  is  made  of  the  presence  of  sepsis  in 
the  track  within  the  liver,  which  foimed  an  intermediate  zone. 

Wounds  made  by  ricochet  bullets,  by  bullets  of  large  calibre,  or  by 
fragments  of  shell,  were  usually  septic,  as  also  those  made  by  fragments  of 
stone.  Kicochet  wounds  generally  suppurated  through  the  entire  track,  with 
an  abscess  at  the  site  of  lodgment  when  this  occurred  ;  but  an  empyema  did 
not  invai-iably  develop  ;  the  bullet  in  these  cases,  after  passing  through  the 
pleural  cavity,  lodged,  and  was  surrounded  by  an  abscess.  In  not  a  few 
instances  where  a  ricochet  bullet  lodged,  and  was  subsequently  removed  From 
within  a  collection  of  pus,  there  was  no  suppuration  along  the  track.  Such  a 
case  (Private  D.  N.  F.)  ^vas  recorded  in  18  Stationary  Hospital,  where 
the  point  of  entry  was  in  eighth  right  intercostal  space,  mid-axillary  line, 
with  comminution  of  the  eighth  and  ninth  ribs  ;  the  bullet  was  subsequently 
removed  from  under  the  skin  in  the  right  lumbar  region,  and,  at  a  still  later 
date,  some  small  pieces  of  necrosed  rib  were  removed  from  near  the  entry 
wound,  no  suppuration  fallowing  in  the  length  of  the  track. 

Again,  there  may  be  septic  contamination  of  the  surface-wound,  which 
fortunately  does  not  spread  along  the  track,  even  when  the  latter  is  a  very 
short  one.  This  is  well  instanced  in  a  case  recorded  by  3  General  Hospital 
(Boer  J.  H.),  wounded  by  Lee-Metford  bullet  ;  two  small  wounds  in  right 
chest ;  entry  in  fifth  space,  exit  in  sixth  space,  both  1  inch  outside  nipple 
Kne  ;  on  admission  "  both  wounds  were  covered  with  scabs  ;  under  these  scabs 
there  were  small  areas  of  strictly  localised  suppuration  "  ;  not  extending  along 
the  length  of  even  so  short  a  track.  But  more  interesting  and  important, 
cases  of  this  nature  were  recorded  in  connection  with  wounds  of  the  mouth 
and  neck  (q.v.). 

In  septic  cases  secondary  abscesses,  at  a  distance  from  the  wound  track, 
were  very  seldom  recorded,  but  the  following  are  cases  in  point  :— 


Aseptic  healing' 
tiie  rule. 


V/ound  infection 
from  within,  by 
implicating 
intestine. 


Wounds  other 
than  normal 
Mauser  usually 
septic. 


Bullet  track  does 
not  often  lend 
itself  to  spread  of 
septicism. 


Secondary  abscess 
in  septic  cases. 
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Cases 


—  Case   5. — Private  McD.,  wounded  23rd  November,    1899  ;  admitted 

(1)  1  General  Hospital,  eight  days  later.  Entry  left  upper  part  of  posterior 
axillary  fold  ;  exit  at  back,  2|-  inches  from  spine,  at  level  of  eighth  rib.  On 
admission,  discharge  of  broken  down  blood  clot  and  pus  from  wounds  ;  cough  ; 
dyspnoea  ;  pyrexia  ;  fracture  of  sixth  rib.  Drainage  instituted ;  signs  of  air 
and  fluid  in  chest,  and  of  consolidation  of  lung  ;  discharge  became  more 
purulent,  but  never  offensive,  and  continued  copious  for  some  weeks ; 
pyrexia  persisted,  but  the  general  condition  remained  good.  On 
1st  January,  1900,  a  large  secondary  abscess  had  developed  in  right  buttock,, 
and  was  opened;  healed  rapidly;  20th  January,  1900,  well. — (Hospital 
Records). 

(2)  A  case  is  quoted  in  the  section  dealing  with  wounds  of  the  neck 
(No.  11),  in  which  sepsis  spread  along  the  track,  through  the  neck  into 
the  lung,  where  an  abscess  was  found  post  mortem. 


Direction. 


Longitudinal 
wounds  most 


serious. 


Direction  of  Bullet  Track. 

Bullet  tracks  "were  recorded  in  almost  every  conceivable  direction,  and  of 
every  possible  length,  from  one,  an  inch  or  so  long  which  opened  the  pleura, 
to  the  full  length  of  the  thorax.  As  a  rule,  antero-posterior  penetrating 
wounds  were  much  less  serious  than  longitudinal  ones,  and,  generally,  the 
nearer  the  middle  line  the  more  serious  was  the  lesion ;  even  the  cardiac  area 
was  apparently  traversed  wdth  but  unimportant  after-results  in  a  considerable 
number  of  instances.  Longitudinal  tracks  were  mostly  of  greater  severity, 
being  complicated  by  injuries  to  abdominal  viscera,  and  the  mortality  was 
correspondingly  high.  Probably  most  of  the  wounds  about  the  root  of  the 
lung  were  immediately  fatal,  though  several  cases  of  recovery  were  recorded. 
Several  cases,  however,  were  recorded  where  the  bullet  passed  from  the  upper 
to  the  lower  outlet  of  the  chest,  or  vice  versd,  with  very  little  harmful  result. 


Collapse  of  lung. 


Case. 


Collapse  of  Lung. 

Collapse  of  lung,  whether  partial  or  complete,  was  very  seldom  recorded, 
unless  in  conjunction  with  haemothorax  or  empyema ;  with  these  conditions  it 
naturally  occurred  in  a  corresponding  degree. 

In  the  following  case  partial  collapse  was  diagnosed  : — 

Case  6. — Private  M.,  wounded  17th  September,  1901.  Entry  3  inches 
below  left  nipple  ;  no  exit.  Wound  healed  at  once.  On  the  26th  day  it  was 
noted  that  there  was  very  severe  dyspnoea,  with  the  symptoms  of  "  partial 
collapse  of  left  lung." — (From  Hospital  Ship  Spartan.) 

In  a  large  number  of  cases  it  was  thought  that  there  was  a  lesion  of  the 
pleura,  without  wound  of  the  lung,  but  there  are  difficulties  in  acceptmg  such 
a  diagnosis,  as  will  be  seen  later. 


Order  of 
frequency  of 
symptoms. 


.Above  order  not 
reliable  for 
statistics. 


Symptoms. 

When  the  thoracic  wall  was  penetrated,  the  symptoms  mentioned  in 
the  214  cases  noted  were,  in  order  of  frequency,  as  follows  : — (1)  Hsernoptysis ; 
(2)  Dyspnoea ;  (3)  Fever ;  (4)  Dulness  to  percussion ;  (5)  Hsemothorax ; 
(6)  Pain;  (7)  Pyothorax  ;  (8)  Collapse  and  shock;  (9)  Extensive  surgical 
emphysema;  (10)  Severe  cough;  (11)  Friction  rubs;  (12)  Deficient  chest 
movement;  (13)  Cyanosis  ;  and  (14)  Pneumothorax. 

The  actual  numerical  frequency  of  these  symptoms  is  given  in  the  table 
at  the  end. 

In  a  considerable  number  of  penetrating  wounds  the  symptoms  were  of 
so  slight  a  nature  that  no  notes  beyond  the  points  of  entry  and  exit  were 
considered  necessary. 

In  noting  the  symptoms  recorded  by  many  surgeons  in  a  large  number 
of  wounaed,  allowance  must  be  made  for  the  personal  equation  of  the 
observers,  and  for  the  circumstances  in  which  their  observations  were  made. 
Some  apparently  attached  more  importance  to  this,  and  others  to  that,  group 


129 


of  symptoms.  Few  medical  officers  appear  to  have  had  or  made  opportunity 
for  carrying  out  stethoscopic  examinations,  which  are  sufficiently  difficult  in 
tent  life,  with  a  free  breeze  playing  on  the  stethoscope  to  discourage  the 
attempt ;  and  in  most  instances  there  is  little  doubt  that  they  had  much  more 
pressing  and  useful  work  to  do  than  to  record  niceties  of  physical  examination. 
It  is  necessary  to  keep  this  in  mind  when  the  reader  is  inclined  to  criticise 
the  only  too  obvious  paucity  of  many  of  the  details  of  the  cases  recorded.  On 
this  account  no  attempt  has  been  made  to  offer  any  conclusions  or  statistical 
statements  as  to  the  mortality  or  prognosis  attending  particular  symptoms  or 
complications  ;  a  few  observations,  however,  will  be  found  attached  to  the 
table  at  the  end. 


HcBmoptysis. 

This  was  almost  invariably  early,  appearing  perhaps  immediately  after  Hemoptysis 
receipt  of  the  wound ;  and,  though  it  generally  ceased  within  four  days,  long  g^^^^^'.^^^Q^"^ 
persistence  occasionally  was  met  with  [see  Case  7).    It  was  seldom  profuse,  demanding  treat 
generally  very  scanty  ;  in  one  case  it  was  noted  that  a  teaspoonful  of  blood  ment. 
was  spat  up  at  the  time  of  the  wound,  but  none  subsequently.  Hsemoptysis, 
therefore,  seldom  called  for  treatment.    In  some   instances   of  obviously 
extensive  tracks  through  the  lung  there  was  little  beyond  prolonged  hsemop- 
tysis  to  indicate  the  nature  and  extent  of  the  injury,  but  an  extensive  lesion 
was  by  no  means  necessarily  followed  by  correspondingly  severe  haimoptysis. 

Case  7. — Admitted  6  General   Hospital   2nd   March,   1900,  Colour-  Case  of  long 
Sergeant  D.,  wounded  15th  February,  1900,  when  lying  prone  at  400  yards  ;  Persistent _ 
transferred  to  3  General  Hospital  22nd  March,  1900.    Entry  6|  inches  to  ^'^"^^P*:^^'^- 
left  of  mid-sternum,  4  inches  below  tip  of  acromion  in  line  with  anterior  fold 
of  axilla;  healed.    Exit  1  inch  long,  obliquely  to  left  of  spine,  v/ith  lower  end 
f  inch,  and  upper  1^  inches  from  mid-dorsum,  at  level  of  first  lumbar  vertebra  ; 
not  yet  healed.    Slight  haemoptysis  immediately  and  continued  for  14  days  ; 
some  ecchymosis  for  several  days.    No  evidence    of  fracture  of  rib ;  had 
surgical  emphysema  on  both  sides  of  chest  extending  to  genitalia.  Well 
22nd  March,  1900  ;  no  dyspnoea. — (Civil  Surgeon  A.  Young.) 

On  the  other  hand,  in  many  instances,  where  it  is  impossible  to  doubt  Absence  of 

that  the  lung  was  wounded,  it  was  expressly  stated  that  there  was  not  at  '^^^^'^optysis 

1  ,     .  J-  common, 

any  time  haemoptysis  ;  thus — - 

Case  8. — Private  G.,  wounded  at  Colesberg  2nd  January,  1900,  at  Cases: — 
500  yards  range.  Entiy  (Mauser)  near  scapula,  4  inches  to  right  of,  and  at  (i) 
level  of,  first  dorsal  vertebra  ;  exit  seventh  interspace,  below  and  to  left  of  apex 
beat.  No  haemoptysis  ;  some  dyspnoea,  pain  and  fever  ;  left  on  field  all  night 
intentionally  ;  no  palpitation  ;  some  tenderness  over  precordia,  which  appeared 
to  be  superficial,  and  connected  only  with  exit  wound.  Heart  sounds  normal. 
Occasional  pyrexia  till  17th  January,  1900,  but  no  other  symptoms. 
13th  February,  1900,  invalided. — (Records  3  General  Hospital.) 

Case  9. — Private  W.,  wounded  I9th  June,  1900  ;  admitted  to  20  General  (2) 
Hospital  three  days  later.    Had  three  bullet  wounds  as  follows  : — 

(L)  Entry  1|-  inches  to  left  of  mid-line  through  second  rib  in  front ;  exit 
2  inches  above  inferior  angle  of  left  scapula,  and  1  inch  internal  to 
its  axillary  border. 

(2)  Entry  at  back,  2  inches  to  right  of  mid-line,  at  level  of  tenth  rib  ; 

exit  2  inches  in  front  of  angle  of  right  scapula  at  same  level ;  then 
through  arm. 

(3)  Through    skull.     Was  wounded  in  attack  on  armoured  train ;  no 

haemoptysis  or  other  chest  symptoms  ;  discharged  well  31st  July, 
1901  ;  the  wound  of  head  alone  gave  any  trouble. — (Hospital 
Records.) 

Case  10.— Sergeant  C,  wounded  26th  January,  1900;  admitted  to  (S) 
2nd    Cavalry   Brigade   Field    Hospital.    Entry  through   sternum,  h  inch 
internal  to  second  right  costal  cartilage,  and  1  inch  below  sterno  clavicular 
articulation  ;  exit  through  posterior  fold  of  left  axilla,  at  level  of  angle  of 
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scapula.  No  haemoptysis  or  cough ;  pain  in  chest  only  on  raovin,'^ ;  pyrexia. 
— (Hospital  Eecords.) 

Case  11. — Private  G.,  wounded  18th  February,  1900,  at  Paai'deberg  ; 
admitted  6  General  Hospital  from  Modder.  Entry  in  front  of  third  right 
costo-sternal  joint ;  exit  in  ninth  right  interspace  in  posterior  axillary  line. 
No  haemoptysis;  quite  well  on  1st  March,  1900,  except  for  some  pain  on 
respiration,  which  persisted  for  some  time  afterwards. — (Hospital  Records.) 

(5)  Case  12.— Captain  C,  admitted  7  Stationary  Hospital  28th  April,  1902. 

Entry  just  below  junction  of  middle  and  outer  thirds  of  clavicle  ;  exit  at 
inferior  angle  of  scapula  on  same  side.  No  haemoptysis  ;  some  bronchitis  ; 
damage  to  brachial  plexus ;  arm  partly  paralysed.  Some  cough  and  bronchitis 
persisted  34  days  later,  and  after  another  month  it  is  noted  that  there  was 
extreme  atrophy  deltoid  muscle. — (Hospital  Records.) 

(3)  Case  13.— Sergeant  L.,  wounded  16th  July,  1900,  at  Heilbron,  50  yards 

range.  Entry  (Mauser)  2|  inches  to  right  of  mid-sternum,  |  inch  below 
clavicle  ;  exit  behind  2|-  inches  above  lower  end  of  posterior  axillary  flexure — 
both  wounds  healed  by  first  intention.  At  first  there  were  symptoms  of 
damage  to  right  brachial  plexus,  but  these  quickly  passed  off.  No  haemoptysis 
or  dyspnoea.  Was  also  wounded  in  right  leg,  which  was  subsequently 
amputated  owing  to  sepsis. — -(Records  3  General  Hospital.) 

(7)  Case  14.— Captain  M.,  wounded  16th  May,  1902,  by  Mauser.  Also 
flesh  wounds  left  thigh  and  right  leg,  which  healed  aseptically.  Admitted 
22  General  Hospital  six  days  later.  Entry  at  junction  of  second  left  costal 
cartilage  with  sternum,  grooving  each  ;  exit  at  angle  of  left  scapula,  just 
below  seventh  rib  ;  was  kneeling  when  hit.  No  haemoptysis,  but  bled  freely 
from  posterior  wound  ;  some  dyspnoea  ;  not  treated  or  fed  for  36  hours.  No 
cough  ;  temperature  normal ;  left  chest  all  dull  except  at  apex  ;  haemothorax ; 
phj'sical  signs  cleared  up  .«lowly.    Invalided  101st  day. — (Hospital  Records.) 

(8)  Case  15. — Private  C,  wounded  19th  December,  1901  ;  admitted  to 
Imperial  Yeomanry  Field  Hospital  six  days  later.  Entry  close  to  right  edge 
of  sternum,  at  level  of  fourth  rib  ;  exit  4  inches  from  centre  of  spine,  in 
seventh  right  interspace,  in  line  with  inferior  angle  of  scapula.  ,  Dulness  of 
right  base  ;  absence  of  breath  sounds;  apex  resonant.  No  history  of  any 
haemoptysis.  The  absence  of  haemoptysis  might  lead  to  the  inference  that 
the  lung  was  in  all  probability  not  injured. — (Hospital  Records.) 

(9)  Case  16. — Corporal  B.,  wounded  13th  December,  1901  ;  admitted  to 
Imperial  Yeomanry  Field  Hospital  two  days  later.  Entry  11th  right  inter- 
space, in  posterior  axillary  line  ;  no  exit,  bullet  afterwards  removed  from 
mid-dorsal  line.  No  haemoptysis,  but  lower  lobe  of  lung  dull  to  percussion. 
Some  surgical  emphysema  over  lower  ribs. — (Hospital  Records.) 


Dyspnoea. 

Dyspnoea  of  Dyspnoea  was  usually  noted  as  being  present  for  some  2  to  7  days  after 

hsemothorax.  injury,  but  it  often  persisted  very  much  longer.     Early  dyspnoea  was 

commonl}"  associated  with  more  or  less  severe  pain.  It  is  doubtful  whether 
local  pulmonary  oedema  was  ever  sufficient  to  cause  it,  the  mechanical  effects 
of  fluid  within  the  pleura  being  the  more  usual  cause ;  but,  on  the  other  hand, 
it  often  persisted  long  after  all  signs  of  fluid  had  disappeared.  Dyspnoea  was 
common  on  even  moderate  exertion  for  very  considerable  periods,  and  was 
associated  with  diminished  expansion  of  the  lung,  probably  due  ,  to  more  or  less 
extensive  pleural  adhesions  subsequent  to  absorption  of  haemothorax ;  it  was 
constantly  accompanied  by  long  persisting  pain  on  exertion.  The  dyspnoea 
varied  greatly  in  severity  ;  in  some  it  was  quite  trivial,  and  in  many  most 
urgent  cases  it  caused  extreme  distress  ;  in  not  a  few  instances  it  was  noted 
as  being  "  extreme  "  many  days  alter  the  wounds  had  healed. 
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Fever. 

Fever  in  its  ratio  of  incidence  so  very  closely  approaches  that  of  dulness  Fever  a  concomi 
and  of  haemothorax,  that  the  presence  of  the  first  two  may  be  said  to  connote  the  ha3mo- 
presence  of  the  last  named.  Pyrexia  was  generally  moderate  in  degree,  and 
continued  rarely  for  more  than  a  few  days  unless  sepsis  developed  ;  but  fever 
per  se  did  not  necessarily  imply  sepsis.  Colonel  Sylvester,  in  2  General 
Hospital  Report,  says  : — "  The  presence  of  blood  in  the  pleura  appears  of 
itself  to  cause  a  certain  amount  of  fever  ....  and  in  these  patients  a 
peculiar  waxy  pallor  of  the  face  has  been  noticed ;  the  fever  lasts  a  varying 
time,  depending  upon  the  amount  of  effused  blood "  ;  further,  "  It  has  not 
much  effect  upon  the  general  health ;  the  patient  feels  well,  and  has  a  good 
appetite."  "  Nor  does  pyrexia  denote  any  change  in  the  effusion,  unless  high, 
and  accompanied  by  pain  and  other  signs  of  serious  illness  "  ;  and  this  is  in 
accord  with  opinion  expressed  in  many  other  places. 


Dulness  to  Percussion. 

Dulness  to  percussion  was  very  commonly  noted,  and  where  it  persisted  Aspiration  did  nc 
aspiration  generally  revealed  blood  effusion  ;  but  not  seldom  aspiration,  even  ca^sJo/^ubess 
when  repeated,  failed  to  account  for  it. 

Cask  17. — Captain  G.,  wounded  in  a  blockhouse  27th  December,  1901-  Case: — 
Entry  1  inch  above  right  sterno-clavicular  joint;  exit  twice  the  size  of  entry  (1) 
wound,  over  spine  of  right  scapula.  Taken  to  hospital  at  once  suffering 
extreme  dyspnoea.  On  admission  to  10  General  Hospital  on  13th  January, 
1902,  both  wounds  already  healed  ;  some  swelling  and  tenderness  on  right 
side  of  neck  and  upper  part  of  right  arm  ;  veins  slightly  distended  ;  heart 
apex  in  normal  site  ;  right  lung  dull,  front  and  back,  over  lower  two-thirds  ; 
faint  breath  sounds  front  of  right  lung,  none  to  be  heard  over  base  behind  ; 
pain  in  right  shoulder  and  liver;  now  no  dyspnoea  while  at  rest;  14  days 
later  dulness  still  persisted ;  aspirated  in  eighth  space  in  posterior  axillary 
line  with  negative  result ;  few  days  later  slight  pyrexia,  and  acute  pain  over 
liver,  which  gradually  disappeared  ;  dulness  quite  cleared  up  on  discharge  to 
duty  six  weeks  later. — (Hospital  Records.) 

Occasionally  dulness  persisted,  with  diminished  or  absent  breath  sounds, 
without  dyspnoea,  but  with  persistent  pain  for  a  long  period.  Fever  was 
absent  in  these  cases,  and  aspiration  still  gave  negative  results,  the  symptoms 
eventually  clearing  up.  This  was  evidently  due  to  the  fact  that  the  blood 
had  clotted. 

Hcbmothorax. 

A  great  deal  of  interest  has  been  centered  round  this  symptom,  by  reason,  Hfemothorax 
firstly,  of  its  frequency  ;  secondly,  of  its  mechanical  effects  ;  and,  thirdly,  of  the  g-enerally 
question  of  absorption  or  surgical  treatment.    A  combination  of  early  fever  accompanied  by 
and  dulness  to  percussion  practically  always  indicated  hfemothorax,  the  steril^' wouTds" 
additional  symptoms  being  rapid  pulse  and  respiration,  with  deficient  chest 
movement.    The  constancy  of  dulness  and  early  pyrexia  was  noted  by  many 
observers,  though  a  few  cases  are  recorded  where  both  these  symptoms  were 
present,  but  exploration  afforded  negative  results,  and  the  symptoms  subsided 
without  delay  or  incident.    As  seen  from  the  tabular  statement,  haemothorax 
was  comparatively  frequent,  probably  more  so  than  there  stated  ;  but  frequently 
the  diagnosis  was  withheld  until  confirmed  by  aspiration  necessitated  by  its 
mechanical  effects.    The  onset  of  hsemothorax  was,  as  a  rule,  gradual ;  rarely 
was  it  sufficient  in  quantity  to  cause  restlessness,  and  the  dulness  was 
occasionally  noted  as  being  obscured,  or  variable,  when  pneumothorax  was 
also  present.    The  blood  was  generally  definitely  described  as  sterile,  and  it 
has  been  noted  by  very  many  surgeons  that  the  presence  of  fever  did  not  in 
any  way  imply  sepsis.    _  Colonel  Sylvester,  in  the  Report  of  2  General 
Hospital,  says  "cases  with  injury  to  lung   probably  have  more  or  less 
haemothorax,  but  as  a  rule  it  gives  no  trouble."    He  refers,  however,  to  a  case 
of  shrapnel  wound  where  the  bullet  traversed  the  chest  wall,  and  caused 
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Uremothorax  ; 
temperature  fell 
after  each 
aspiration. 


Hsemothorax  ; 
aspiration. 


Ilfemothorax ; 
aspiration — 
Recovered. 


Late  liBemothoras. 


Relative 
frequency  of 
hpemothorax. 


hsemothorax,  without  touching  the  lung,  due,  it  may  be  suggested,  to  the 
large  aperture  permitting  some  collapse.  When  hsemothorax  was  removed  by 
aspiration  the  temperature  generally  fell  at  once  to  normal  (provided  the  case 
continued  aseptic)  ;  but  if  the  htemothorax  recurred,  then  the  temperature  rose 
again,  to  fall  in  turn  when  a  further  aspiration  was  performed.  This  point  is 
well  illustrated  in  the  following  case  : — 

Case  18. — Captain  B.,  wounded  27th  February,  1901,  at  40  yards  from 
behind ;  lay  four  hours  on  the  veldt,  then  rode  three  miles,  when  he  fell 
from  his  horse.  Admitted  to  11  General  Hospital  six  hours  after  being 
wounded.  On  admission,  pale ;  breathless ;  much  external  haemorrhage ; 
respiration,  60  ;  temperature,  normal;  pulse,  100.  Entry  2  inches  to  right  of 
sixth  dorsal  spine  at  level  of  angle  of  scapula  size  of  threepenny  piece  ;  surgical 
enaphysema.  Exit  3  inches  below  right  clavicle  size  of  sixpenny  piece  ;  edge 
clean.  Free  haemorrhage  ;  air  rushing  in  and  out  with  each  respiration  ;  no 
emphysema  at  exit  wound.  Next  day  restless;  cyanotic;  breathless; 
tympanitic  note  all  over  right  side  anteriorly  (pneumothorax) ;  respiration, 
60;  pulse,  112.  On  sixth  day  chest  movement  deficient;  breath  sounds 
entirely  absent  ;  dull  to  percussion  behind,  especially  up  to  spine  of  right 
scapula,  probably  due  to  haemothorax ;  temperature,  101*2  to  100°  F. 
21st  March,  1901,  temperature  regular  for  last  five  days  ;  aspirated  ;  40  ozs. 
blood  removed.  31st  March,  1901,  breath  sounds  improved  all  over  ;  heard 
behind  now.  There  is  considerable  falling  in  of  right  chest.  4th  April,  1901, 
aspirated  ;  30  ozs.  blood-stained  fluid  removed,  which  coagulated  after 
removal.  29th  April,  1901,  discharged,  with  still  slight  dulness  on  percussion 
posteriorly.  The  temperature  began  to  rise  before  first  aspiration,  but  was 
generally  falling,  with  still  an  evenhjg  rise  before  the  second  aspiration,  after 
which  it  remained  normal.  Pulse  remained  over  SO  till  after  second  aspira- 
tion.— (Civil  Surgeon  Huntee.) 

The  following  is  a  typical  instance  of  the  course  of  haemothorax  before  and 
after  aspiration  : — 

Case  19. — W.,  wounded  15th  March,  1901  ;  admitted  7  General  Hospital 
13  days  later.  Entry,  back,  inches  to  left  of  fourth  dorsal  spine  ;  exit  in 
front  in  third  left  space  2  inches  internal  to  anterior  axillary  fold  ;  both 
wounds  now  clean  and  dry  ;  collodion  and  gauze  dressing  ;  increasing  intra-, 
thoracic  pressure.  Symptoms: — Temperature,  101°  F.  ;  dyspnoea;  pain; 
pulse  very  weak;  dulness  up  to  fifth  rib  in  axillary  line;  aspirated  ;  75  ozs. 
dark  fluid  blood  removed,  which  coagulated  within  few  moments ;.  as  he 
became  considerably  distressed,  given  12  m.  hypod.  inj.  liq.  strych.  15th  April, 
1901,  up  all  day  ;  quite  strong;  no  trouble  since  aspiration  28th  April,  1901. 
Sent  on  sick  leave  ;  well. — (Major  Holt,  R.A.M.C.) 

And  see  Case  83  after  thoracotomy. 

Case  20. — Private  H.,  wounded  8th  March,  1900,  through  upper  part 
of  right  chest,  from  front  to  back;  both  wounds  typical  and  closed  on 
arrival  at  2  General  Hospital,  Wynberg  ;  dulness  right  side,  up  to  third  rib 
in  front;  some  dyspnoea;  no  rise  of  temperature.  26th  March,  1900, 
aspirated  ;  36  ozs.  blood-stained  serum  removed  through  seventh  space,  in 
posterior  line  ;  did  not  refill ;  lung  expanded  well.  Invalided  17th  May,  1900. 
— (From  Hospital  Records). 

As  a  rule,  haemothorax  developed  and  could  be  recognised  within  a  few 
days,  or  even  hours,  of  the  receipt  of  the  wound.  On  the  other  hand, 
several  cases  were  recorded  where  no  symptom  or  suggestion  of  haemothorax 
arose  until  many  days,  or  even  one  month,  after  the  injury,  when  it  had 
been  thought  that  convalescence  had  long  been  well  established,  a  rise  of 
temperature  being  generally  the  first  indication  of  anything  to  the  contrary ; 
and  then  percussion  rendered  diagnosis  easy. 

As  to  the  frequency,  -as  already  said,  allowance  must  be  made  for  the 
differing  opportunities  and  personal  equation  of  surgeons  when  drawing 
conclusions  from  a  large  number  of  observations.  In  one  series  of  cases 
haemothorax  was  recorded  as  being  present  in  15  in  a  total  of  20  examined 
(75  per  cent.). 
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It  was  generally  suggested  that  hsemothorax  more  often  followed  early  Effect,  of 
tiiinsport  from  the  field,  or  early  exertion,  but  not  a  few  instances  to  the 
contrary  occurred  {sec  Case  28,  quoted  under  "Shock").    Mr.  Makins  gives  an  amouiit"or '^'^ 
important  opinion  on  this  point,  viz.,  that  30  per  cent,  of  those  moved  by  imnK^thorax. 
train  probably  suffered  from  hremothorax,  whereas  he  conjectured  that  it 
occurred  in  as  many  as  90  per  cent,  of  those  moved  by  wagon.     Very  con- 
siderable hsemothorax  was  found  in  several  of  those  cases  where  the  men  rode 
or  walked  long  distances,  or  continued  firing  after  being  hit,  as  in  those  cases 
quoted  showing  absence  of  shock  ;  but  many  could  be  given  showing  that 
this  was  not  a  necessary  sequence  of  events.    Thus  Captain  E.  rode  no  less 
than  eight  miles  after  being  wounded  from  the  fourth  left  costal  cartilage  to 
a  point  through  the  centre  of  the  scapula  on  the  same  side,  without  any 
symptoms  supervening  beyond  slight  dulness  at  the  base. — (Records  2  General 
Hospital). 

As  to  the  origin  of  the  effused  blood,  it  was  generally  assumed  that  this  Origin  of  the 
was  due  to  wounded  parietal  vessels,  and  not  from  the  lung.     This  cannot  be  haemorrhage, 
accepted  without  some  reserve,  and  at  least  one  observer  has  stated  that  in 
his  opinion  parietal  haemorrhage  did  not  account  for    more  than  a  small 
minority  of  the  cases  of  hsemorthorax. — (Mr.  Bowlby,  in  Portland  Civilian 
War  Hospital). 

In  the  subsequent  history  of  the  blood  effusion,  it  was  sometimes  found  The  blood  some- 
to  be  still  fluid  as  long  as  six  weeks  after  injury;  in  others,  early  clotting  |i|^es  clotted  very 
was  proved  to  have  taken  place.    A  reference  to  Case  41  is  interesting  on  the 
former  point. 

Occasionally  it  was  found  that  hsemothorax  was  suflficient  in  quantity  to 
cause  displacement  of  the  heart  apex. 

Case  21. — ^Private  M.,  wounded  at  Driefontein  ;  admitted  to  6  General  nsemothorax 
Hospital  3rd  April,  1900.  Entry  above  apex  of  right  axilla,  healed;  exit  Ji;^en1°ff Sr^' 
below  tenth  right  rib  behind.  No  haemoptysis  at  any  time  ;  dyspnoea  at  time 
of  wound  ;  ulnar  paralysis  ;  apex  beat,  fluttering,  2  inches  outside  left 
nipple-line ;  no  pneumothorax ;  dulness  over  lower  part  of  right  lung, 
oegophany  above  ;  fever  (103°  F.).  Aspirated  eight  days  later  ;  12  ozs.  pure 
defibrinated  blood  removed;  25th  April,  1900,  still  fever;  aspirated;  7  ozs. 
defibrinated  blood  removed;  3rd  May,  1900,  apex  beat  in  nipple-line.  Heart 
sounds  normal  and  regular  ;  right  lung  expanded. — (Hospital  Records). 

In  a  case  (Captain  T.)  reported  in  10  Stationary  Hospital,  the  apex  Ditto, 
beat  was  displaced  to  a  point  1  inch  to  right  of  sternum,  in  third  space,  and 
returned  to  its  normal  site  after  aspiration  ;  and  in  the  case  of  a  Boer  Ditto. 
I'eported  in  the  Cape  Field  Hospital,  the  apex  beat  was  displaced  to  the 
fourth  right  space,  near  the  edge  of  the  sternum  ;  a  large  hsemothorax  was 
evacuated,  and  within  14  days  he  was  quite  well. 

The  following  is  a  case  of  double  hsemothorax  : — ■ 

Case  22. — Corporal  N.  admitted  to  2  General  Hospital  24  hours  after  Double 
benig  wounded.    Entry  just  above  left  scapula  ;  exit  in  right  loin  just  below  hemothorax— 
12tl!  rib.     Some  fragments  of  bullet  casing  removed  at  exit  wound  from  operation— 
under  the  skin;  small   left  heemothorax  ;  large  right  hsemothorax,  reaching 
up  to  spine  of  scapula  ;  hyperpyrexia  for  14  days  ;    general  health  good  ; 
healed  without  suppuration  ;  returned  to  duty  three  months  later,  in  perfect 
health.— (Lieut. -Colonel  Sylvester,  R.A.M.C.). 


Very  rarely  was  uncomplicated  hsemothorax  recorded  as  the  cause  of 
death.    The  following  is  therefore  interesting  : — 

Case   23. — Private  McL.  admitted  to  4  General  Hospital.     Entry  in  HiBmothnrax ; 
sixth  left  space,     inch  internal  to  nipple  ;  exit  in  ninth  space,  behind  posterior  aspiration— 
axillary-line  ;  pain  in  chest  ;  whole  left  chest  dull ;  deficient  chest  movement,  f'^^lapse- Died 
and  breath  sounds ;    fracture  ninth  rib.     Explored  with  negative  result  ; 
temperature  101°  F.  ;   20th  March,  1900,  again  explored  below  angle  of 
scapula,  with  negative  result;    22nd  March,  1900,  aspirated    higher  up; 
40  ozs.  of  fluid  blood  removed,  but  lung  did  not  expand;  27th  March,  1900, 
died  ;  had  all  along  temperature  101°-103''  F. 
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Post  mortem.. — Left  chest  still  full  of  blood ;  lun^  collapsed  ;  lymph  on 
visceral  and  parietal  pleura,  but  no  pus  ;  fracture  eighth  and  ninth  ribs ;  both 
wounds  healed  ;  right  lung  congested. — (Records  4  General  Hospital.) 


Pain, 


Pain  absent,  or 
slight  and 
transient. 


Direct  pain,  as  the  immediate  result  of  the  wound,  was  sometimes  noted 
as  having  been  entirely  absent,  and  many  observers  have  given  a  number  of 
instances  where  only  some  accidental  circumstance  made  the  patient  aware 
that  he  had  been  wounded,  generally  by  seeing  blood  on  his  hand  or  clothes, 
or  feeling  wet.  In  one  case,  when  the  man's  clothes  were  taken  off  for  the 
examination  of  a  fractured  humerus,  a  complete  perforating  Mauser  wound  of 
the  right  chest,  of  which  the  patienl  knew  nothing,  was  found.  Mr.  Makins 
gives  a  case  where  the  patient  heard  a  pipe  break  in  his  pocket,  which  was 
the  only  circumstance  that  led  to  the  discovery  of  a  wound.  Again,  the  pain 
was  felt  sometimes  only  at  a  considerable  distance — as  at  the  ends  of  the 
fingers,  in  case  of  wound  at  the  root  of  the  neck.  Many  such  cases  could  be 
quoted.  Seldom  was  the  local  pain  at  all  severe,  and  it  rarely  persisted 
beyond  a  very  short  period.  However,  it  is  impossible  to  lose  sight  of  the 
mental  factor  in  considering  the  question  of  direct  pain.  Referred  pain  was 
sufficiently  common,  and  was  generally  described  as  "  stabbing  "  ;  but  this,  too, 
was  often  entirely  absent,  though  it  Was  otherwise  when  extra  or  intra- 
thoracic complications  followed.  The  pain  attending  damage  to  the  pleura 
was  occasionally  noted  as  severe,  like  that  experienced  in  painful  attacks  of 
pleurisy  due  to  other  causes  commonly  met  with.  In  one  case  only  was 
diaphragmatic  pain  recorded  (Private  J.,  7  General  Hospital),  and  it  ^^as 
not  severe  ;  the  entry  and  exit  wounds  were  in  fourth  right  space,  in  front, 
and  |-  inch  higher  in  horizontal  line,  at  back,  on  same  side,  respectively  ;  there 
were  no  symptoms  beyond  haemoptysis,  cough,  and  "  slight  diaphragmatic 
pain." 


Cases : — 
(1) 


Pyothotax, 

Primary  As  a  primary  sequela,  this  appears  to  have  been  extremely  rare  with 

Mause/^ound« uncomplicated  small-bore  bullet  wounds.  Three  cases  of  this  rare  condition 
are  quoted  below  ;  but  with  larger  bullets,  ricochets,  fragments  of  shell,  or 
low-velocity  pistol  wounds,  primary  empyema  was  often  met  with,  and  also 
when  the  abdominal  viscera  were  traversed  by  the  same  bullet.  The 
indications  of  pus  were  much  as  are  seen  in  cases  due  to  other  causes.  More 
marked  pyrexia,  with  large  remissions,  rapid  wasting,  loss  of  appetite, 
sweating,  &c.,  were  noticed  in  cases  due  to  gunshot. 

Case  24. — Private  C,  wounded  23rd  July,  1900  (800  yards)  ;  admitted 
to  7  General  Hospital  17th  fSeptember,  1900.  Entry  and  exit  at  outer  edge 
of  left  erector  spinse,  in  11th  space  ;  two  scars,  one  small  and  circular,  the 
other  ^  inch  square,  irregular  in  shape,  the  two  being  separated  by  a  bridge  of 
healthy  skin  |-  inch  wide.  Slight  cough  ;  pyrexia  (100-103*6°  F.)  ;  no 
dulness  ;  hsematuria  for  three  days,  which  he  said  was  profuse  at  first.  A 
few  days  later  dulness  over  left  base,  up  to  angle  of  scapula  ;  loss  of  vocal 
fremitus ;  feeble  voice  and  breath  sounds  ;  deficient  movement  of  chest  wall ; 
compensating  hyper-expansion  on  right  side ;  heart  apex,  displaced  to  right ; 
22nd  September,  1900,  thoracotomy;  drainage;  7  ounces  pus  evacuated,  and 
a  wad  of  leather  the  size  of  a  Mauser  bullet  removed.  Eventually  mvalided. — 
(Hospital  Records.) 

Compare  with  Case  86  of  revolver  bullet  wound,  and  with  the  following 
case  also  :  

Case  25. — Private  S.,  admitted  17  General  Hospital  27th  December, 
1900,  with  temperature  varying  from  103-104°  F.  Entry  |-  inch  outside  left 
nipple ;  exit  1  inch  below  inferior  angle  left  scapula.  Thoracotomy  at  once  ; 
"  pus  gushed  out  "  ;  drainage.  Next  day  temperature  99°  F.  ;  but  on 
6th  January,  1901,  dyspnoea  ;  8th  January,  1901,  signs  of  pneumonia  present ; 
10  th  January  J  1901,  died. — (Hospital  Records.) 


(2) 
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Case  26. — Sergeant  E.,  wounded  24th  April,  1901  ;  admitted  to  2  General  (^) 
Rospital  16  days  later.  Entry,  seventh  left  space,  in  mid-axillary  line;  exit, 
centre  of  right  axilla.  WouDds  already  healed ;  pyothorax  on  right  side,  up 
to  middle  of  scapula  ;  pyrexia  continued  till  6th  June,  1901.  No  pain  ;  then 
temperature  rose  higher,  with  severe  pain  in  right  chest  and  with  rigors.  On 
10th  August,  1901,  aspirated  ;  some  offensive  serum  withdrawn  ;  thoracotomy 
performed,  1  inch  of  seventh  rib  in  axillary  line  resected  ;  large  quantity  of 
blood  clot  and  sero-pus  removed  ;  large  drainage  tube  inserted.  Was  very  ill 
for  a  long  time  ;  gradual  improvement ;  lung  expanded,  but  sinus  persisted 
till  shortly  before  he  was  invalided  on  10th  October,  1901.  Ordinary  aqua 
menth.  pip.  with  hot  water  was  used  in  this  as  in  all  other  cases  of  empyema 
fec^uiring  irrigation,  with  good  results. — (Records  2  General  Hospital.) 

Very  severe  cases  of  pyothorax  seldom  recovered,  and  very  rarely  was  Severe  pyothorax 
the  heart  displaced  by  the  purulent  collection  to  such  an  extent  as  in  the  "^^^^ 
following,  where  drainage  was  instituted  three  times  : — 

■  :i  Case  27. — Boer  Du  T.,  wounded  at  Graspan  25th  November,  1899, 
whilst  running  in  a  stooping  position.  Entry  between  10th  and  11th  ribs, 
behind,  on  left  side ;  exit  through  seventh  left  rib  in  post,  axillary  line.  Fell 
and  remained  on  the  ground  for  three  hours  ;  had  haemoptysis  for  eight  days  ; 
taken  to  field  hospital,  and  then  to  Orange  River  on  27th  Novembei',  1899, 
where  he  remained  till  18th  January,  1900  ;  whilst  there  a  rib  was  resected, 
and  a  hsemothorax  drained.  On  admission  to  1  General  Hospital  on 
20th  January,  1900,  was  very  ill  and  wasted  ;  pyrexia  ;  two  healed  wounds  in 
chest ;  fluctuation  under  scar  ;  respiration  rapid ;  face  duskj;'  ;  heart  apex 
l-g-  inches  to  right  of  right  nipple  line  ;  dulness  left  base  ;  absence  of  breath 
sounds  and  vocal  fremitus  ;  pneumothorax  of  upper  part  of  left  chest.  The 
abscess  under  scar  was  opened  ;  1  oz.  pus  let  out,  but  no  communication  with 
pleural  cavity.  22nd  January,  1900,  pyrexia;  dusky  colour  ;  heart  apex  still 
to  right  of  right  nipple;  explored  ;  found  pus  in  sixth  space  ;  resected  f  incli 
of  seventh  rib  ;  let  out  two  pints  of  pus  ;  drained.  In  two  days  temperature 
normal,  and  in  four  days  heart  apex  barely  1  inch  to  right  of  sternum.  On 
30th  January,  1900,  heart  apex  behind  sternum  ;  daily  irrigation  with  iodine 
solution.  8th  February,  1900,  heart  apex  1  inch  to  left  of  sternum  ;  air 
entering  iipper  part  of  left  lung.  5th  March,  1900,  no  pyrexia;  irrigation 
discontinued.  2nd  April,  1900,  some  re-accumulation ;  under  chloroform, 
drainage  re-established  by  resecting  further  portion  of  rib,  which  was  sinking 
in  and  shutting  the  sinus.  After  this  progress  was  uninterrupted. — (Hospital 
Records.) 


Entire  absence  of 
shock  commou. 


Shock  and  Collapse. 

The  amount  ot  shock  was  most  variable,  both  in  degree  and  duration,  Shock  variable, 
sometimes  there  being  no  trace  of  it ;  at  others  it  was  extreme,  amounting  to  and  not  depending 
complete  collapse,  with  intense  pallor,  rapid  pulse,  &c.    This  was  but  seldom,  °" 
if  ever,  due  to  haemorrhage,  haemoptysis,  or  external  bleeding  from  the  wound  ; 
more  often  it  was  associated  with  extensive  injury  of  the  chest  wall,  and  the 
most  intense  degree  of  shock  often  disappeared  in  a  remarkably  short  time.  The 
complete  absence  of  shock  in  some  cases,  however,  of  even  severe  injury,  was 
very  noticeable.    Some  men,  after  being  hit,  walked  or  rode  long  distances,  Cases  -.— 
sometimes  many  miles  :  thus  one  man  walked  four  miles  unaided  after  being 
hit ;  another  went  on  firing  for  an  hour  after  being  hit  {see  Case  29)  ;  another 
walked  three  miles  unaided  after  receiving  an  undoubted  penetrating  wound 
involving  the  lung,  without  subsequent  ill  results.     One  other  case  was  shot 
through  the  left  lung  by  a  bullet  which  was  afterwards  extracted  from  the  . 
back  ;  he  went  on  advancing  under  tire  until  he  was  hit  a  second  time  by  a 
bullet  which  wounded  his  left  elbow. 

Case  28.— Private  C,  wounded  18th  July,  1901  (Mauser,  200  yards)  ;  (i) 
fell  off  horse  ;  lay  on  ground  for  one  hour,  then  walked  three  miles  ;  admitted 
to  12  General  Hospital  three  days  later.  Entry,  \  inch  to  right  of  tiftb  dorsal 
spine  ;  exit  in  fourth  right  interspace,  mid-axillary  line  ;  bullet  then  entered 
right  arm  on  inner  side,  fracturing  humerus  ;  uia<le  exit  finally  on  outer  side, 
by  an  oval,  ragged  wound  l\  inches  long.    Had  haemoptysis  ;  no  evidence  of 
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hsemo thorax  ;  rapid  recovery.  Ail  tlie  wounds,  except  tiie  finai  exit,  were  clean 
type  wounds.  Tliis  is  only  one  instance  of  very  many  where  the  bullet 
appeared  to  have  produced  the  so-called  "  explosive  "  effects,  by  the  agency  of 
small  fragments  of  bone  driven  onwards  in  the  track  of  the  bullet. — (Hospital 
Records. ) 

(2)  Case  29. — Sergeant  F.,  wounded  at  300  yards  range  on  28th  June,  1901. 
When  dismounting  felt  nothing,  and  did  not  know  there  was  anything  the 
matter  with  him  until  he  saw  blood  on  his  clothes ;  went  on  firing  for  one 
hour ;  remained  on  duty  with  column  three  days,  during  which  time  there 
was  much  haemoptysis — as  he  said,  "  by  mouthfuls."  Admitted  12  General 
Hospital  7th  July,  1901.  Entry  (Mauser)  just  below  and  external  to  inferior 
angle  of  right  scapula  ;  exit  ^  inch  above  right  nipple.  Dulness  on  right  side, 
at  back  ;  (?)  rhonehi ;  hsemothorax  ;  cough ;  rusty  sputum  for  20  days  after 
admission  ;  returned  to  duty  27tli  July,  1901. — (Hospital  Records.) 

In  other  words,  the  small-bore  bullet  frequently  showed  a  marked  absence 
of  stopping  power,  as  evidenced  in  wounds  of  the  chest. 

The  following  is  quite  as  remarkable,  showing  absence  of  pain  and 
shock  : — 

(3)  Case  30.— Corporal  S.,  wounded  21st  August,  1901,  at  30  yards.  He  "  felt 
a  peculiar  feeling  in  his  chest,  and  found  his  mouth  full  of  blood  unexpectedly, 
after  which  he  coughed  up  blood  for  five  days."  Was  carried  in  wagon  three  days. 
Admitted  28fch  August,  1901,  to  12  General  Hospital.  In  front  wall  of  chest 
four  small  circular  wounds  size  of  threepenny  piece.  First  entry  is  in  third 
intercostal  space,  Ig  inches  above  and  internal  to  right  nipple;  the  bullet 
(Lee-Enfield)  emerged  on  same  side  of  chest,  and  re-entered  immediately, 
emerging  finally  1  inch  lower  down.  These  three  wounds  are  all  in  a  vertical 
line,  1  inch  external  to  right  nipple  line,  the  lowest  just  below  costal  margin 
opposite  eighth  space  ;  the  bullet  was  found  in  the  right  sleeve.  Pain  on 
breathing,  front  and  back  ;  now  no  haemoptysis  ;  cough  present ;  temperature, 
102°  F.,  for  first  two  days,  now  normal.  22nd  September,  1901,  still  some 
pain  in  chest,  and  some  cough,  with  shortness  of  breath.  10th  October,  1901, 
sent  to  Base. — (Hospital  Records.) 

Surgical  Em.physema. 

On  this  point  the  evidence  of  the  records  of  the  hospitals  is  somewhat  at 
variance  with  the  experience  already  published.  In  all  the  nine  cases 
referred  to  in  the  tabular  statement  at  the  end,  the  emphysema  was  extensive  ; 
in  one  case  it  was  noted  as  being  present  on  both  sides  of  the  chest,  extending 
down  to  the  groin  and  genitals  ;  in  others  it  extended  over  the  whole  of  one 
or  other  side  of  the  trunk,  pelvis,  and  neck ;  in  a  number  of  cases  it  was 
noted  as  being  limited  to  the  immediate  vicinity  of  the  wound.  Mere 
penetration  of  the  chest,  without  evident  injury  to  the  lung  itself,  does  not 
appear  to  have  influenced  its  incidence,  since  it  was  seen  in  cases  of  wound 
of  the  neck  not  involving  the  trachea  or  any  part  of  the  thorax,  so  that  it 
cannot  be  used  as  evidence  of  wound  of  the  lung.  It  appeared  not  unlikely 
that  low  velocity  of  the  bullet  (if  small  bore)  contributed  to  its  appearance, 
by  lessening  the  probability  of  immediate  closure  of  the  wound,  as  compared 
with  wounds  inflicted  by  bullets  passing  at  higher  velocities.  It  would  seem 
to  have  more  frequently,  but  not  invariably,  followed  wounds  caused  by  shell 
fragments,  ricochet  bullets,  soft-nosed  missiles,  and  large-bore  bullets,  and 
also  to  have  occurred  with  extensive  lesions  of  the  chest  wall.  {See  a  case 
quoted  under  pneumothorax,  and  Case  58).  When  present  it  was  not, 
'per  se,  of  importance,  even  though  very  extensive,  and  usually  cleared  up 
very  rapidly  without  complication. 

Case  31. — Private  L.,  wounded  11th  June,  1900;  admitted  7  General 
Hospital,  eight  days  later.  Entry  1  inch  below,  and  |-  inch  to  inner  side  of 
right  sterno-clavicular  articulation ;  exit  in  right  posterior  axillary  fold, 
1^  inches  above  level  of  angle  of  scapula  ;  already  healed  ;  had  hsemoptysis 
at  first,  now  ceased,  has  still  some  cough  ;  surgical  emphysema  over  whole  of 


Not  necessarily 
dependent  on 
wound  of  lung. 


Case  of 
emphysema. 
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right  side  of  chest ;  soon  disappeared ;   breath  sounds  weak,  and  loss  of 
resonance  at  right  base.    InvaHded  practically  v/ell. — (Hospital  Records.) 

Cough. 

Cough  was  but  seldom  noted,  and  then  only  when  severe.    It  persisted  Cough  irritable 
sometimes  for  several  weeks,  and  was  noted  as  being  of  a  dry,  irritable,  ^^^^  dry. 
hacking  nature  ;  no  suggestions  as  to  its  cause  were  made,  whether  of  phrenic 
or  other  nervous  origin,  when  the  lung  symptoms  were  practically  nil. 


Pleurisy. 

Pleurisy  with  friction  rubs,  with  or  without,  effusion  (as  apart  from  the  Pleurisy, 
serous  residuum  of  hajmothorax)  was  seldom  observed  ;  it  was  only  occasion- 
ally recorded  as  a  late  complication,  a  period  of  pyrexia  marking  the  onset  of 
the  pleurisy,  after  a  period  of  some  weeks'  apparent  normal  health.  In 
oblique  wounds,  with  extensive  or  tangential  lesion  of  the  pleura  or  fracture 
of  ribs,  friction  sounds  were  not  only  prominent,  but  persisted  for  very 
considerable  periods,  amounting  to  months,  without  any  dulness  to 
percussion. 

Case  32. — Trooper  M.,  wounded  25th  February,  1902;  transferred  to  Late  pleurisy 
18  Stationary  Hospital  seven  days  later.    Entry  f  inch  to  left  of  spine  of  cases: — 
third  dorsal  vertebra  ;  exit  1  inch  inside  inner  end  of  left  clavicle,  and  |-  inch  (1) 
below  it.    Both  wounds  small ;  soon  healed  ;  no  pyrexia  until  17th  March, 
1902  (20th  day),  when  left  pleurisy  set  in,  with  "friction  sounds  between 
cardiac  apex  and  fifth  left  rib,  in  mid-axillary  line  "  (?)  ;  localised  effusion 
followed  ;  aspirated  with  negative  result  ;  gradually  cleared  up. — (Hospital 
Records.) 

Case  33. — Trooper  S.,  wounded  31st  March,  1902.  Entry  2  inches  (2) 
below  lower  angle  of  left  scapula ;  exit  2  inches  above,  and  in  line  with 
posterior  axillary  fold.  Admitted  to  hospital  seven  days  later  ;  haemoptysis 
during  first  three  days  ;  dyspnoea  ;  wounds  already  healed  ;  there  was  dulness 
which  cleared  up  in  three  days,  and  he  had  apparently  made  a  complete 
recovery.  But  on  22nd  April,  1902,  there  appeared  pleurisy  with  effusion  ; 
dulness  up  to  spine  of  scapula,  at  back  ;  none  in  front  ;  heart  not  displaced  ; 
absence  of  breath  sounds  over  dull  area ;  temperature,  99°  to  102°  F.  for 
nine  days;  all  cleared  up  by  7th  May,  1902.  On  46th  day  loud  friction 
rub  felt  and  heard,  at  right  base,  but  cleared  up  in  a  few  days.  This  was 
probably  due  to  adhesions  formed  by  a  very  small  blood  clot  (basal  hsemothorax) 
in  process  of  absorption. — (Hospital  Records.) 

Pleuritic  rubs  were  occasionally  long  persistent,  as  in  the  next  case : — 

Case  36. — Sergeant  D.,  wounded  28th  April,  1901  (Mauser)  at  200  yards  Long- persistent 
range.  Entry  on  axillary  side  of  angle  of  right  scapula,  over  sixth  rib ;  exit  P'6"'''sy- 
1^  inches  above,  and  ^  inch  to  inner  side  of  right  nipple.  Was  in  hospital 
till  1st  Octcjber,  1901  ;  had  hgeinoptysis  three  days  ;  hypersesthesia,  lower 
part  of  right  axilla ;  was  then  sent  to  light  duty ;  was  tigain  admitted  to 
hospital  (22  General  Hospital)  on  10th  May,  1902,  with  a  pleuritic  rub  over 
area  size  of  five  shilling  piece,  below,  and  to  axillary  side  of  nipple, 
4  inches  from  scar  of  exit  ;  29th  May,  1902,  still  friction  rub  with  some 
pain  ;  invalided  14  months  after  receipt  of  wound. — (Hospital  Records.) 

Refer  also  to  Case  44. 


Deficient  Chest  Movement. 

Deficient  chest  movement  was  not  commonly  recorded  ;  it  was  found  to  Limited  chest 
occur  early  or  late.    When  early  it  was  commonly  associated  with  shock  or  movement  due  to 
imrnediate  pain;   later  the  cause  was  almost  invariably  mechanical,  due  to  colTected"'^ 
fluid  within  the  pleura,  or  dependent  on  referred  pain.  .  / 
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Cyanosis. 

Beyond  the  occasional  mention  of  the  presence  oi  this  symptom,  no 
remarks  were  recorded  as  to  its  diu^ation ;  it  was  apparently  seldom  severe. 
{See  Cases  44  and  18.) 


Pneumothorax 
rare  in  Mauser 
wounds. 


Cases :- 


(1) 


(2) 

Pneumothorax, 
cyanosis,  and 
aphonia. 


Further  cases  of 
pneumothorax : — 

(1) 
(2) 


Late  pneumo- 
thorax. 


Pneumothorax. 

Pneumothorax  was  only  definitely  recorded  in  11  of  the  214  cases  of 
penetrating  chest  wounds  examined.  It  appears  to  have  chiefly  followed 
wounds  caused  by  the  larger  missiles,  or  sma,ll-bore  wounds  involving  the 
larger  bronchi  or  trachea.  A  note  was  made  of  pneumothorax  occurring  in 
3  out  of  a  total  of  20  cases,  in  one  series. 

There  does  not  appear  to  have  been  a  high  mortality  in  wounds  followed 
by  this  condition.  Often  it  was  noted  as  co-existing  with  pyothorax.  Only 
in  3  cases  of  wounds  by  small-bore  bullets  was  the  issue  of  air  and  frothy 
blood  from  the  wounds  noted,  while  in  former  wars  this  was  not  an  uncommon 
occurrence.    Tw(^  cases  only  are  noted  here  : — 

Case  37. — Private  F.,  wounded  1st  April,  1901;  admitted  3  General 
Hospital  next  day.  On  admission  drowsy  ;  flushed  ;  perspiring  freely  ;  pulse 
rapid ;  respiration  shallow  and  hurried ;  tongue  furred ;  breath  oflensive. 
Exit  2^  inches  by  1^  inches  along  line  of  eighth  rib  in  posterior  left  axillary 
line,  lacerated  and  irregular,  exhibiting  lung  and  pleural  cavity,  also  sharp 
ends  of  rib,  with  a  gap  of  1  inch  between  them.  Air  rushing  in  and  out ; 
fluid  in  pleural  cavity.  Entry,  small  and  circular,  towards  mid-line  at  back. — 
(Hospital  Records.) 

Case  38. — Sergeant  E.,  admitted  to  20  General  Hospital  4th  April,  1902, 
with  large  circular  ragged  wound  in  back,  3  inches  from  mid-line,  at  level  of 
root  of  right  lung  ;  wound  foul,  but  draining  well ;  no  exit  wound.  On 
admission  collapsed  ;  respiration  rapid  and  embarrassed;  pulse,  140  ;  cyanosed. 
On  percussion  tympanitic  note  in  upper  half  of  right  thorax  ;  remainder  dull ; 
diminished  respiratory  murmur  over  whole  side  ;  cardiac  dulness,  and  impulse 
displaced  2|-  inches  to  left  of  nipple  line.  Next  day  extreme  cyanosis  ;  pulse, 
rapid  and  compressible;  aphonia.  9th  April,  1902 — less  cyanosis;  pneumo- 
thorax improved;  heart  within  1  inch  of  normal  site;  temperature,  101°  F. 
18th  April,  L902 — improving  ;  voice  stronger  ;  X-rays  show  many  small  bits  of 
bullet  and  mantle  in  right  lung.  3rd  May,  1902 — temperature,  normal ;  much 
improved ;  pneumothorax  and  fluid  clearing  up ;  some  aphonia  persists. 
7th  May,  1902 — wound  closed.  17th  May,  1902 — aspirated;  only  pure  blood, 
no  pus  found ;  has  had  irregular  temperature  all  along. — (Hospital  Records.) 

Two  similar  cases  were  recorded  in  the  Imperial  Yeomanry  Field  Hospital 
Report: — Private  R.,  7th  June,  1901,  where,  after  extensive  injury  to  the 
seventh  and  eighth  ribs,  surgical  emphysema,  and  pneumothorax  were  present, 
air  being  blown  in  and  out  of  the  chest  with  every  respiration.  Lieutenant  B., 
7th  June,  1901,  shell  wound  just  below  clavicle  ;  "  air  bubbling  in  and  out  of 
wound."    Both  these  cases  died. 
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nd.     Both  these  cases  died. 

There  were  a  few  instances  of  late  appearance  of  pneumothorax.  These 
difficult  to  explain,  and  no  suggestion  was  made  by  those  reporting 

fi  : — 


Case  39. — Boer,  G.,  wounded  10th  April,  1900  ;  admitted  to  20  General 
Hospital  10  days  later.  On  admission  no  marked  symptoms  ;  had  haemop- 
tysis ;  right  chest  not  expanding  as  well  as  left ;  no  signs  of  fluid  in  pleura ; 
both  wounds  healed.'  Entry  fourth  right  rib  in  post,  axillary  line  ;  exit  higher 
and  inches  to  left  of  spine.  On  23rd  April,  1900,  there  was  noted  a  marked 
change  for  worse  ;  extreme  right  pneumothorax  ;  absolute  loss  of  respiratory 
murmur  ;  heart  displaced  fully  2  inches  to  left ;  liver  displaced  downwards  ; 
increased  circumference  of  right  chest  with  fixity  in  position  of  full  inspiration  ; 
great  pain  in  hepatic  region,  limiting  respiratory  movements  {sic)  ;  abdominal 
muscles  rigid;  no  peritonitis;  temperature,  101°  F.  ;  pulse,  120.  Next  day 
pjieumothorax  improved  ;   signs  of  hEemothorax  ;  pulse,  130  ;   no  cyanosis  ; 
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heart  nearly  in  normal  position.  30th  April,  1900 — pneumothorax  again 
increased;  precordial  friction  rub;  pulse  imperceptible.  8th  May,  1900— 
died. 

Post  mortem. — Air  in  right  pleura,  with  large  amount  of  pus  and  serum 
(9  pints),  right  lung  collapsed,  airless  ;  wound  through  middle  upper  lobe  ; 
not  healed,  containing  recent  blood;  right  lung  weighed  15  ozs.  ;  left 28  ozs. 
Pericardium  contained  5  ozs.  fluid,  and  was  adherent  to  heart,  which  was 
covered  with  flaky  lymph  ;  liver  depressed. — (Hospital  Records.) 

See  also  Case  18,  and  the  following  case  : — 

Case  40. — Trooper  W.,  woun  ded  26th  October,  1901,  at  150  yards  by  (3) 
Lee-Metford.  Entry  1  inch  below  left  coracoid  process  ;  exit  between  seventh 
and  eighth  ribs,  1^  inches  to  right  of  vertebral  column.  Admitted  to 
26  Stationary  Hospital  14  hours  after  with  great  dyspnoea,  paralysis  of  left 
arm,  severe  pain  all  down  back,  from  left  shoulder  to  sacrum  ;  hsemoptjsis 
which  lasted  five  days  ;  breath  sounds  over  both  bases  good.  Convalesced 
uninterruptedly  till  13th  November,  1901  ;  sudden  pain  on  left  side,  arm,  and 
shoulder ;  increased  and  spread  to  cardiac  area ;  orthopnoea  ;  rapid  pulse. 
16th  November,  1901,  aspirated;  small  amount  of  blood-stained  serum  and 
air.  Again  convalesced  30th  January,  1902  ;  discharged.  A  year  later  the 
arm  was  still  somewhat  weak  ;  otherwise  the  picture  of  health. — (Hospital 
Records. ) 

Case  41.— Private  P.,_  wounded  at  Paardeburg  18th  February,  1900.  ^^^^^^^^^jfj/^^® 
Admitted  to  6  General  Hospital  12  days  later.  On  admission,  much  P'^^'"™^  lorax. 
exhausted  and  collapsed  ;  breathing  much  embarrassed.  Entry  (Mauser) 
immediately  beneath  left  clavicle,  at  junction  of  middle  and  outer  thirds ; 
exit  between  ninth  and  tenth  ribs,  posteriorly,  on  left  side,  a  little  external 
to  erector  spinse.  Left  chest  wall  moved  well  on  respiration  ;  tympanitic, 
except  obscure  dulness  behind ;  too  exhausted  to  move  ;  absence  of  breath 
sounds  over  whole  left  chest,  except  near  sternum  ;  on  right  side  breathing 
harsh ;  clanging  sound  or  coin  percussion  (hacks  klang)  was  marked,  and 
distinctly  audible  without  stethoscope.  Heart  pushed  over  to  right  till  apex 
beat  1^  inches  to  right  of  border  of  sternum ;  great  loss  of  power  and  aching 
pain  in  left  arm  and  hand  ;  no  loss  of  sensation  ;  no  swelling ;  radial,  ulnar, 
brachial,  and  axillary  pulses  on  left  side  imjDerceptible  ;  limb,  though  warm, 
colder  than  right.  Apparently  there  was  some  occlusion  of  third  part  of 
subclavian,  fair  colhxteral  circulation  being  established. 

4th  March,  1900,  left  chest  aspirated ;  2|-  pints  dark  fluid  blood  and  some 
air  removed  ;  pus  was  anticipated,  temperature  having  varied  from  100-102°  F.  ; 
great  relief  to  breathing  and  circulation.  5th  March,  1900,  cardiac  impulse 
just  at  right  edge  of  sternum  ;  faint  breath  sounds  audible  over  left  chest, 
back  and  front,  except  below  ninth  rib.  6th  March,  19U0,  apex  beat  still  to 
right  of  sternum ;  physical  signs  as  before  ;  considerable  pain  and  dyspnoea ; 
aspirated  ;  8  ounces  fluid  bloud  and  a  considerable  quantity  of  air  removed  ; 
much  relieved,  still  some  pyrexia;  "probably  a  valvular  opening  in  lung." 
21st  March,  1900,  still  more  marked  dyspnoea,  sometimes  very  severe  ;  heart 
still  displaced  ;  about  l|-  inches  of  7th  rib  resected ;  pleural  cavity  full  of 
fibrinous  bits  of  clot  and  blood-stained  serum  ;  about  8  ounces  removed, 
and  tube  inserted,  with  much  relief.  26th  April,  1900,  much  improved; 
temperature  normal,  heart's  apex  in  normal  site.  2nd  May,  1900,  invalided 
to  Base. — (Hospital  Records). 

Fracture  of  Bony  Walts  of  Chest. 

When  one,  or  even  two,  ribs  were  fractured  by  a  small-bore  bullet,  the  Ribs, 
almost  invariable  experience  was  that  few  or  none  of  the  usual  characteristic  Symptoms  of 
symptoms,  as  met  with  in  fracture  caused  by  other  forms  of  violence,  were  J^^g^^^^  "^"^^'^ 
present.    This  being  so,  it  is  not  surprising  that  so  often  no  mention  of  this  "  ' 
complication  was  recorded,  there  being  no  symptoms  calling  attention  to  the 
condition  ;  or,  if  present,  they  were  of  very  secondary  importance.  Though 
often  enough  the  point  of  entry  or  exit  was  given  as  being  directly  over  or 
through  a,  rib,  occasionally  the  fracture  v^-^as  first  made  obvious  by  a  skiaorram, 
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and  sometimes  it  was  obvious  only  on  very  careful  examination.  Experience 
varied  widely  as  to  the  presence  and  extent  of  comminution,  and  the  facts 
were  in  accordance  ;  for,  on  the  one  hand,  there  was  sometimes  merely  a 
simple  perforation,  and  at  other  times  very  extensive  comminution  of  one 
or  more  ribs.  Much  depended  upon  the  direction  of  impact,  whether 
perpendicular  or  tangential,  and  also  upon  the  part  of  the  rib  hit.  Com- 
minution was  not  uncommon  at  the  angle,  or  about  the  head  and  neck  of 
a  rib;  perforation  or  simple  linear  fracture  being  more  common  in  front; 
tangential  impact  invariably  caused  comminution.  When  several  adjacent 
ribs  were  broken  by  a  wound,  the  track  of  which  was  in  or  near  the  long  axis 
of  the  body,  through  a  considerable  extent  of  the  chest  wall,  the  symptoms 
of  fracture  were  obvious  enough  {vide  Fig.  13,  at  end  of  Spine  section) ;  but 
there  was  seldom  any  of  the  displacement  so  common  in  such  injuries  when 
met  with  in  civil  practice. 

When  considerable  areas  of  bone  were  denuded  of  periosteum,  as  by 
glancing  wounds,  or  where  sepsis  occurred,  necrosis  and  abscess  were  not 
uncommon,  the  symptoms  of  abscess  sometimes  first  appearing  some  time  after 
the  wounds  had  healed ;  and  in  several  a  succession  of  small  abscesses  proved 
to  be  due  to  small  spicules  of  bone.  The  symptoms  were  more  severe  on  those 
few  occasions  where  fragments  of  rib  were  driven  into  the  lung  tissue,  and 
sepsis  was  not  unusual. 

Fragments  of  rib  Gase  42. — Private  J.,  wounded  at  Spion  Kop  24th  January,  1901; 

driven  into  lung,  admitted  to  4  General  Hospital  11th  February,  1900,  with  pyothorax  ;  1  inch 
of  rib  had  been  excised  and  pleura  drained  at  the  front.  Two  days  later,  as 
he  was  becoming  exhausted  from  the  discharge,  and  the  lung  was  collapsed, 
an  Estlander's  operation  was  performed  ;  the  greater  part  of  four  ribs, 
including  that,  previously  I'esected,  was  removed,  the  pleura  irrigated,  and 
drainage  established  ;  also  a  large  suppurating  wound  of  right  shoulder, 
burrowing  under  clavicle  (the  inner  third  of  which  was  pulverised)  was 
cleared  out,  and  pieces  of  necrosed  bone  removed;  died  17th  February,  1900. 
At  post  mortem  Mauser  cicatrix  found  high  up  in  left  chest ;  fracture  of  third 
rib,  near  sternum  ;  track  led  through  anterior  mediastinum,  into  which  several 
fragments  of  rib  had  been  carried.  The  wound  on  right  side  was  then  seen  to 
be  the  exit  of  bullet,  which  had  crossed  ant.  mediastinum  without  opening 
any  large  vessels. — (Major  S.  F.  Freyer,  R.A.M.C.) 

A  somewhat  similar  case  (Lieutenant  V.)  was  reported  in  Maritzburg 
General  Hospital,  where  a  spicule  of  rib  lacerated  the  lung,  followed  by 
empyema,  pyaemia,  pericarditis,  and  death. 

It  is  not  easy  to  understand  how  in  some  instances  the  ribs  escaped 
fracture,  unless  a  very  low  velocity  of  the  bullet  in  certain  of  them  allowed  a 
deviation  of  the  track  from  a  straight  line,  or  a  simple  perforation  (drilling) 
without  solution  of  continuity  occurred — the  latter  more  probably  in  one  or 
two  cases  of  very  short-range  injury  recorded  ;  but  a  further  explanation  has 
been  offered  in  the  elasticity  and  resiliency  of  the  bone,  though  this  can 
scarcely  be  considered  satisfactory.  Mr.  Makins  drew  attention  to  some 
interesting  instances  of  fracture  of  ribs  from  within,  especially  in  longitudinal 
wounds. 

Clavicle.  In  a  large  number  of  cases  fracture  of  the  clavicle  was  recorded  ;  all 

degrees  were  met  with,  from  simple  transverse  fracture  or  splitting  to 
extensive  pulverising  of  a  considerable  length  of  the  bone,  as  occurred  in 
Case  42. 

Scapula.  Wounds  of  the  scapula  when  such  occurred  as  mere  perforations,  more  or 

less  clean,  in  the  compact  plate  of  the  body  of  the  bone,  caused  little  or  no 
trouble  or  symptom  ;  there  were  no  signs  of  this  fracture.  But  when  the 
spine  of  the  scapula,  the  coracoid,  acromion,  or  glenoid  process  was  fractured, 
the  severity  of  the  injury  was  well  marked,  and  only  in  these  cases  were  the 
movements  of  the  shoulder-girdle  impaired. 

Sternum,  But  few  instances  of  wounds  of  this  bone  were  recorded,  doubtless  for  one 

of  two  reasons  :  first,  that  wound  of  this  bone  was  so  frequently  associated 
with  injury  to  the  larger  vessels  or  heart  incompatible  with  life ;  or,  second, 
that  in  oblique  wounds  of  the  bone  the  actual  injury  to  the  sternum,  which 
was  simply  drilled,  was  really  of  secondary  or  no  importance.    The  bare 


record  of  entry  or  exit  through  the  sternum  was  not  infrequently  met  with, 
and  that  without  any  further  reference  to  the  bone  injury.  Case  77,  where 
a  piece  of  the  sternum  was  driven  into  the  lung,  is  recorded  under  the  remarks 
on  "  short  range  "  wounds. 

Caries  of  the  sternum  after  gunshot  injury  was  recorded  in  one  instance 
as  follows  : — 

Case  43.— Private  L.,  admitted  to  2  General  Hospital  1st  June,  1901.  Caries  of 
Entry  (Mauser)  at  centre  of  inanubT-ium  sterni  ;  exit  below  left  scapula,  "tp''"""!- 
Caries  of  the  bone  present  around  entry  hole  ;  a  small  abscess  inside  ;  other- 
wise no  symptom.s  of  any  sort ;  abscess  scraped,  and  some  fragments  removed 
on  two  occasions;  invalided  r2th  October,  1901  ;  still  with  a  small  sinus 
open. — (Lieut. -Colonel  Sylvester,  R.A.M.C.) 


Pericarditis. 

Pericarditis  was,  with  very  few  exceptions,  due  to  direct  wounds  of  the  Pericarditis 
sac  ;  in  other  cases  it  was  of  pysemic  origin,  when  it  was  found  j^ost  mortem,  [}f,."^t  wound  of 
and  the  track  of  the  bullet  lay  at  a  considerable  distance  from  the  pericardium,  ^r^^^ 
A  very  considerable  number  of  cases  were  recorded  where  death  followed 
empyema,  with  pysemic  pericarditis. 

Hovf^ever,  in  the  following  case  there  was  neither  pyaemia,  empyema,  or 
wound  of  the  sac  : — 

Case  44. — Pj-ivate  P.,  "sniped"  whilst  cooking,  in  column  near  Obscure  case  of 
Harrismith,  on  5th  June,  1901.  Entry,  outer  border  of  left  scapula  ;  no  exit  ;  pericarditis, 
bullet  was  removed  from  a  point  just  internal  to  left  shoulder-joint,  in  front  ; 
no  haemoptysis.  Admitted  Harrismith  General  Hospital  four  days  later ; 
distressing  dyspnoea  ;  loud  pericardial  rub,  which  soon  became  so  loud  that  it 
could  be  heard  by  placing  the  ear  near  the  chest ;  left  pleurisy  soon  developed  ; 
became  deeply  cyanosed,  and  the  difficulty  of  breathing  became  alarming ; 
temperature  100°-102°  F.  till  10th  day,  when  all  symptoms  improved  ;  was 
discharged  convalescent  on  1st  July,  1901. — (Hospital  Records.) 


Pneumonia. 

Pneumonia  as  a  primary  symptom  was  quite  exceptional  ;  as  one  surgeon  Pneumonia  when 
reports,  "  it  was  conspicuously  absent,"  but  when  present  he  described  it  as  present  of  patchy 
being  "in  the  form  of  patches  of  pulmonary  catarrh."  When  present  over  any  ^^iriety  usually, 
considerable  area  it  was  usually  a  fatal  complication.  In  one  case  reported  by  the 
Imperiall^eomanry  Field  Hospital  there  was  an  unclosed  wound  in  the  pleura. 

An  interesting  point  appears  in  the  following  case  : — 

Case  45. — Private  A.,  wounded  23rd  February,  1900  ;  admitted  to 
3  General  Hospital  seven  days  later.  Said  he  had  expectorated  pus  and 
blood  for  a  few  days.  There  v/as  a  patch  of  pneumonia  the  size  of  the  palm 
in  mid-axillary  line  low  down.  Entry  over  left  scapula  ;  no  exir.  X-ray 
examination  showed  a  i)ullet  lying  in  the  site  of  the  pneumonic  patch. 
15th  March,  1900,  sent  to  England. — (Hospital  Records.) 

When  pneumonia  was  more  general  it  appeared  to  have  been  due  to  "General 

exposure;  for  instance,  a  case  fatal  on  the  12th  day  was  recorded  in  the  pneumonia "  due 

Imperial  Yeomanry  Hospital  Reports  ;  the  man  was  lying  in  the  open  for  no  ^"  exposure, 
less  than  four  days,  after  being  wounded,  before  he  was  found. 

Case  46. — Private  B.,  wounded  13th  December,  1901  ;  admitted  to  Case:— 
Imperial  Yeomanry  Field  Hospital  live  days  later.  Wounds — (l)  one  inch 
above  right  costal  margin  at  mid-axillary  line ;  (2)  circular,  size  of  a  shilling, 
in  1 1th  space,  splitting  11th  rib  ;  lying  in  the  bottom  of  this  latter  wound  was 
the  mantle  of  a  Mauser  bullet,  wounding  the  pleura,  which  was  opened  ; 
(3)  entered  chest  at  vertebral  border  of  right  scapula,  opposite  fourth  dorsal 
spine;  (4)  2  inches  below  centre  of  right  clavicle.  Pneumonia  followed,  and 
death  on  25th  December,  1901.— (Hospital  Records.) 

The  following  is  quoted  as  an  instance  of  localised  pneumonia,  where 
apparently  penetration  of  the  chest  wall  had  not  occurred. 
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Pneumonia 
without  penetra- 
tion of  chest 
cavity. 


Pneumonia  and 
pericarditis. 


Case  47. — Private  McL.,  wounded  13th  December,  1901  ;  admitted 
Imperial  Yeomanry  Field  Hospital  five  days  later.  Entry  mid-axillary  line, 
level  of  fifth  space  ;  exit  1  inch  below  level  of  12th  rib  slightly  external  to 
mid-spine  ;  ribs  apparently  undamaged,  track  being  superficial  to  them.  On 
30th  December,  1901,  wound  laid  open,  on  account  of  continued  fever  at 
night;  found  that  the  12th  rib  was  broken  near  its  tip;  an  abscess  cavity 
extended  up  between  spleen  and  lower  ribs  to  diaphragm,  containing 
coagulated  lymph  ;  freely  opened  and  drained  ;  had  in  first  instance  left  basic 
pneumonia.  Improved  sufficiently  to  be  sent  on  sick  convoy. — (Hospital 
Hecords.) 

Case  48. — Captain  B.,  wounded  30th  December,  1901,  at  40  yards  range. 
Entry  (Mauser)  immediately  behind  tip  of  left  acromion  process  ;  exit  just  to 
left  of  mid-line  between  11th  and  12th  dorsal  spines.  Haemoptysis;  no 
hsemorrhage  from  wounds  ;  was  unconscious  for  about  1^  hours.  Admitted  to 
22  General  Hospital  21  days  later  ;  arrived  somewhat  collapsed  ;  temperature, 
102°  F.  ;  pulse,  100;  respiration,  26;  pain  in  left  side;  wounds  healed; 
slight  cough,  no  expectoration  ;  base  dull  ;  fine  crepitation  ;  tubular  breathing  ; 
first  stage  of  pneumonia ;  five  days  later  aspirated  ;  drew  off  some  recent 
blood  and  old  clots ;  on  29th  day  pericarditis ;  night  sweats ;  hectic 
temperature.  12th  April,  1902,  dulness  still  up  to  angle  of  scapula  behind, 
and  to  fourth  and  fifth  ribs  in  front.  4th  May,  1902,  well,  except  occasional 
pain  in  chest;  still  unable  to  rest  on  left  side.  6th  May,  1902,  invalided  to 
Base. — (Hospital  Becords.) 


Non-penetrating 
wounds  often 
septic. 


Non-Penetrating  Wounds  of  Chest. 

The  records  of  a  large  number  of  non-penetrating  wounds  were  examined. 
The  cases  varied  in  extent  from  shoft,  simple  gutter  wounds  of  the  superficial 
tissues  on  the  one  hand,  to  severe  injury  to  the  shoulder  girdle  on  the  other.  In 
some  cases  there  were  long  subcutaneous  tracks,  covered  in  by  unbroken  skin, 
which  sometimes  showed  a  reddened  or  bluish  wale  between  the  entry  and 
exit  wounds,  the  intensity  of  the  surface  discoloration  varying  inversely  with 
the  depth  below  the  surface  ;  they  were  confined  to  the  chest  wall,  or  passed 
to  or  from  the  abdominal  wall.  In  a  few  cases  only  was  there  any  notable 
hsemorrhage  ;  cases  complicated  with  fracture  of  the  ribs,  sternum  or  shoulder 
girdle,  with  more  or  less  extensive  communition,  were  noted.  The  after  course 
of  uncomplicated  cases  was  uneventful,  but  where  extensive  subcutaneous 
laceration  and  comminuted  fracture  (generally  with  sepsis  from  non-closure 
due  to  obliquity  of  entry  or  exit  wounds)  occurred  the  recovery  was  very 
tedious,  and  contrasted  sharply  with  most  of  the  penetrating  wounds  with 
injury  to  chest  contents  in  this  respect.  Even  in  the  complete  absence  of 
shell  fire  some  very  extensive  injuries  to  the  chest  wall  without  penetration 
were  met  with  ;  such  were  due  either  to  soft-nosed  bullets,  ricochet  hits  at 
low  velocity,  bits  of  stone,  or,  in  some  instances,  from  articles  carried  on  the 
person,  such  as  buttons,  cigarette  cases,  cartridges  in  bandolier,  buckles,  &c. 
(F^'c^eFig.  23.) 

One  instance  of  unusually  severe  injury  to  soft  tissues  is  quoted  in  the 
Imperial  Yeomanry  Hospital  Report,  where  almost  all  the  pectoralis  major 
and  minor  were  carried  away  ;  recovery  was  rapid,  and  there  was  no  evidence 
of  injury  to  the  thoracic  contents  ;  hut,  as  would  be  expected,  there  was 
some  necrosis  of  the  ribs.  Instances  of  such  extensive  damage,  without 
opening  of  the  pleura,  were  rare  ;  the  prognosis  w^as,  of  course,  infinitely 
better  than  when  the  pleura  was  not  opened,  and  hence  the  importance  of 
the  point.  Tiiree  instances  very  similar  to  the  above  were  reported  in 
7  General  Hospital.  In  one  (Private  S.)  there  was  a  large  bag  of  pus  along 
the  outer  edge  of  the  scapula,  between  the  muscles,  which  were  extensively 
lacerated,  the  point  of  entry  being  one  inch  behind  the  acromio-clavicular  joint ; 
at  the  bottom  was  lying  a  ragged  bullet  firmly  fixed  to  the  sixth  rib,  which 
latter  was  fractured  ;  there  was  no  clinical  evidence  of  the  penetration.  In 
another  the  greater  part  of  the  outer  half  of  the  scapula,  together  with  the 
glenoid  process,  was  necrosed  and  removed  ;  in  a  third  the  tip  of  the  coracoid 
process  was  found  at  the  bottom  of  a  bag  of  pus,  under  the  pectoralis  major, 
being  drawn  down  by  the  pectoralis  minor  to  near  its  origin. 
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An  instance  was  also  reported  by  10  General  Hospital  (Lieut.  H.) 
where,  as  a  consequence  of  an  "  expanding  Mauser  bullet,  setting  up "  on 
the  bandolier,  there  was  a  wound,  from  2  inches  in  front  of  and  3  inches  below 
the  right  nipple,  extending  directly  downwards,  4  inches  across  at  the  widest 
part,  and  3  inches  {sic)  deep,  with  extensive  tearing  and  laceration  of  the 
muscles ;  bits  of  bullet  and  pieces  of  clothing  were  removed  on  four  occasions. 

Even  instances  of  double  entry  and  double  exit  by  the  same  bullet, 
without  any  evidence  of  penetration,  were  recorded,  but  with  little  injury 
to  the  soft  structures.    Thus  Private  H.,  wounded  27th  June,  1900,  whilst  ^„^^5„^.5'j^ 
bent  forward,  going  through  a  fence,  at  100  yards — 


entry  and  exit. 


Entry 
Exit" 

Re-entry . . . 
Final  exit 


(1)  at  level  of  4th  rib  6|;  inches  to  left  of  mid-sternum. 
(2) 


5  th  rib  6f 
6th  rib  1\ 
11th  rib  ^ 


No  signs  of  any  pulmonary,  pleural  or  costal  injury  ;  all  wounds  healed 
quickly ;  cicatrices  all  about  equal  sizes,  viz.,  from  ]^  inch  to  |  inch, — (Hospital 
Records.) 

Also  the  case  of  Private  N.,  wounded  17th  September,  1901  ;  admitted 
to  7  Stationary  Hospital.  From  before  backwards  at  the  level  of  fifth 
rib  there  was  a,  series,  in  line,  of  small  punctures  of  the  skin,  alternately 
entry  and  exit,  none  penetrating  the  chest  wall ;  all  healed  in  10  days. — 
{Vide  Fig.  24a,  photograph  of  similar  case.) 

Most  extensive  injuries  were  inflicted  by  shell  fire  and  also  by  pieces 
of  stone  set  in  motion  by  shell.  An  instance  of  this  last  was  that  of  an  officer 
(Captain  C.)  in  Ladysmith,  who  was  struck  in  the  back  by  a  piece  of  stone 
the  size  of  the  palm  of  a  man's  hand  ;  the  fragment  ploughed  its  way  through 
the  scapula,  and  its  muscles,  a^nd  lodged  in  the  anterior  fold  of  the  axilla  ; 
the  whole  width  of  the  scapula  and  upper  end  of  the  humerus  were  reduced 
to  fragments,  but  there  was  no  evidence  whatever  of  penetration  or  injury 
to  the  lung  ;  sepsis  supervened,  but  eventually  the  patient  recovered  with 
a  fairly  useful  arm. 

.  Occasionally  skin  grafting  was  required  to  assist  healing  in  large  super- 
ficial non-penetrating  injuries,  where  much  destruction  had  occurred. 

Subsequently,  disability  from  contracting  cicatrices  were  occasionally 
met  with  where  there  had  been  much  destruction  of  soft  tissues  with 
suppuration. 


Ditto. 


Severity  when 
caused  by  shell. 


Fragments  of  Clothing,  &c.,  in  Wounds. 

In  penetrating  wounds  fragments  of  clothing,  &c.,  were  very  rarely  Rare  in  normal 
carried  into  the  chest  by  an  undamaged  small-bore  bullet ;  but  where  the  ^lauser  wounds, 
wound  was  caused  by  a  ricochet  or  soft-nosed  bullet  which  had  "set  up" 
on  some  hard  substance,  such  as  a  bandolier  or  cartridge,  then  not 
uncommonly  pieces  of  shirt,  khaki  clothing,  or  leather,  were  found  within 
the  chest.  One  instance  was  recorded  where  an  undeformed  Mauser  bullet 
travelling  at  low  velocity  lodged  and  carried  in  a  piece  of  shirt. 

Case  50. — Dr.  B.,  admitted  to  9  General  Hospital.     On  7th  February,  Cases:— 
1902,  a  Mauser  bullet  was  removed  "from  the  right  side  of  the  chest."  (l) 
And  on  l-8th  February,  1902,  a  rib  was  resected,  and  a  large  abscess  opening 
into  the  lung  evacuated,  from  which  was  removed  a  small  piece  of  shirt;  the 
patient  eventually  recovered. — (Hospitals  Piecords.) 

When  such  foreign  bodies  gained  entrance  sepsis  invariably  followed.  • 
When  the  wounds  w^ere  explored  and  the  offending  bodies  found,  the  wounds 
healed  uneventfully  ;   thus  bits  of  leather,  bullet,  pieces  of  necrosed  rib  or 
cartilage  were  found  in  the  following  case,  lying  over  the  pericardium  : — 

Case  51.---  Private  P.,  admitted  to  20  General  Hospital,  5th  November,  (2) 
1901,  with  gunshot  fracture  of  left  tibia  above  ankle,  and  a  wound  4  inches 
below  and  1  inch  to  left  of  left  nipple  ;  wounds  very  septic,  heart's  impulse 
seen  at  bottom  of  chest  wound.    Next  day  some  pieces  of  shirt,  lead,  and 
rib  were  removed  from  wound.     8th  November,  1901 — amputation  of  leg 
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for  severe  sepsis.  Two  days  later  some  more  pieces  of  shirt  and  khaki  coat 
were  removed  from  chest  wound ;  amputation  stump  suppurating. 
21st  November,  1901 — piece  of  leather,  f  inch  by  |-  inch,  removed  from 
chest  wound.  26th  November,  1901 — piece  of  lead  removed.  12th  December, 
1901,  nickel  mantle  of  bullet  removed.  14th  December,  1901 — another  small 
piece  of  lead.  18th  January,  1902 — chloroformed;  pieces  of  loose  cartilage 
and  pieces  of  lead  removed.  7th  February,  1902 — small  piece  of  cartilage 
removed  under  cocaine.  7th  March,  1902 — chloroformed;  pieces  of  necrosed 
rib  and  cartilage  removed ;  a  sinus  leads  down  to  bare  sternum.  15th  March, 
1902 — piece  of  cartilage  necrosed,  ^  inch  by  ^  inch,  removed.  30th  April, 
1 9 02 — invalided.  — (Hospital  Kecords. ) 

(It  was  not  stated  what  broke  up  the  bullet.  It  may  be  presumed  that 
the  position  of  the  wound,  over  cardiac  area,  in  conjunction  with  sepsis, 
necessitated  extremely  cautious  surgery  in  this  case.) 


Heo.rt  and  Pericardium. 


Wouuds  of  heart 
presumed  fatal 
on  field. 


Wouud  of  peri- 
cardium— Died 
10th  week. 


Died  12th  day 
after  admissioc. 


Eecovery  after 
wounds  of 
pericardium. 

Oases : — 
(1) 


(2) 


Wounds  of  the  heart  and  pericardium  were  so  seldom  met  with  in 
the  hospitals  that  the  inference  is  inevitable  that  such  injuries  caused 
immediate  or  very  early  death  upon  the  field  ;  but  fatal  wounds  of  the 
pericardium  were  not  all  immediately  lethal,  as  seen  from  the  following  two 
instances  : — 

Case  51. — Private  F.,  wounded  2nd  March,  1900;  adn;itted  4  General 
Hospital  10  days  later.  Entry  one  inch  below  and  internal  to  left  nipple, 
opposite  lower  edge  of  fifth  rib  ;  no  exit — bullet  had  been  removed  from  right 
side,  at  back,  3  inches  from  mid-line,  opposite  third  dorsal  spine.  Dyspnoea 
and  dulness  right  base,  in  axillary  line  and  back  ;  aspirated  ;  some  serum 
withdrawn  ;  area  of  heart  dulness  from  lower  edge  of  second  left  rib  to  right 
of  sternum,  in  fourth  and  fifth  spaces,  and  extending  2  inches  outside  left 
nipple.    Died  9th  May,  1900. 

Post  'YiWi'tem. — Pericardium  distended  with  1^  pints  of  fluid  ;  blood  clot 
^  inch  thick  enveloped  heart,  but  no  scar  detected  on  heart  ;  extensive  right 
pleural  adhesion ;  no  scar  in  pleural  sac— (Civil  Surgeon  F.  Mautin  and 
Major  S.  F.  Freyer,  R.A.M.C.) 

Case  53. — Private  B.,  admitted  to  17  General  Hospital  15th  February, 
1901.  Entry  just  below  cardiac  area;  exit  in  left  side,  through  10th  rib; 
wounds  healed  quickly  ;  cough  and  dyspnoea.  On  24th  February,  1901,  slight 
dulness  over  cardiac  area  ;  explored  with  negative  result.  27th  February, 
1901— died. 

Post  mortem. — Bullet  had  cut  through  lower  edge  of  pericardium,  in 
which  pus  was  found  ;  date  of  wound  not  given. — (Hospital  Records.) 

A.  few  instances  of  undoubted  wound  of  the  pericardium  without  fatal 
result  were  recorded,  and  it  is  noticeable  that  the  symptoms  of  pericardial 
damage  did  not  appear  until  some  days  had  elapsed. 

Case  53a. — Boer  prisoner.  Van  Pt.,  admitted  4  General  Hospital,  Mooi 
Biver,  7th  January,  1902.  Entrance  (Lee-Metford)  2  inches  inside  and  \  inch 
above  left  nipple  ;  exit  I  ^  inch  to  left  of  sixth  dorsal  spine — both  healed.  The 
heart  itself  was  believed  to  have  been  wounded.  Dyspnoea  and  cyanosis  ; 
pulse  120,  without  noticeable  pyrexia,  and  irregular;  dulness  all  over  left 
chest ;  pericardial  fHction  sound ;  heart  sounds  mufiled. 

Aspirated  65  ounces  blood  serum  from  pleura  ;  cyanosis  relieved.  Lay 
in  bed  for  many  weeks,  while  some  fluid  re-accumulated,  but  was  absorbed 
again  ;  pulse  all  this  time  irregular,  and  about  100.  Convalesced  very  slowly, 
but  was  able  to  be  sent  to  Durban  for  oversea  deportation  three  months  after 
admission.— (Major  S.  F.  Freyer,  R.A.M.C.) 

One  case  was  quoted  in  the  Imperial  Yeomanry  Hospital  Reports  where 
the  bullet  was  seen  lying  apparently  in  front  of  the  heart,  and  where  there  had 
been  a  suppurating  wound  of  entry  in  the  cardiac  area. 
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Further,  many  instances  were  recorded  which  support  a  conclusion  that  ^/'^^jl'^j^^^^""^ 
the  pericardium  may  be  penetrated  without  producing  any  symptoms  at  all ;  ^^itbout^"^  "™ 
thus  it  is  diificult  to  understand  how  the  pericardium  escaped  injury  in  the  symptoms, 
following : — 

Case  54. — Colonel  B.    Entry  ^  inch  to  left  of  sternum,  just  above  fourth  Oases:— 
rib  ;  exit  in  sixth  space  in  post-axillary  line.    Beyond  some  dulness  at  right  (1) 
base,  no  symptoms  ;  heart  sounds  normal.     Returned  to  duty. — (Records 
1  General  Hospital.)*' 


Case  55. — -Trooper  C,  wounded  23rd  February,  1902  ;  admitted  Boshoff 
Temporary  Hospital  same  day.    Entry  through  manubrium  sterni  by  oval 

exit  just  below  left  nipple — irregular  and 
hgemoptysis ;    pyrexia  for  few  days  ;  no 


(2) 


opening  size  of  sixpenny-piece 
ragged.     Callapsed  ;    dyspnoea  ; 
cardiac  symptoms.  Discharged 
Records. ) 


convalescent  5th  April,  1902. — (Hospital 


Pericarditis  was  noticed  following  wounds  of  the  sac,  and  in  not  a  few 
cases  the  condition  was  probably  one  of  hsemopericardium. 


Hasmopericar- 
dium. 


Case  56. — Lieutenant  P.,  wounded  4th  November,  1901,  at  15  yards  Case, 
range,  or  less  (Lee-Metford) ;  rode  1|-  miles,  then  fainted ;  much  frothy 
haemoptysis.  Admitted  to  22  Genera]  Hospital  14  days  later.  Wounds  had 
healed.  Entry  posteriorly,  between  eighth  and  ninth  ribs,  2  inches  from 
spine  of  vertebra  ;  exit  between  third  and  fourth  ribs,  in  front,  ^  inch  above 
and  to  inner  side  of  left  nipple.  Old  tendency  to  Pott's  curvature,  in  upper 
dorsal  region ;  deficient  expansion  of  left  chest  ;  dulness  up  to  spine  of 
scapula  behind,  and  to  third  rib  in  front ;  diminished  vocal  resonance  and 
fremitus.  Heart,  no  bruit ;  apex  impulse  only  felt  on  deep  inspiration,  in 
normal  position.  "  Evidently  haemothorax  and  haemopericardium."  Recovered. 
— (Hospital  Records.) 


In  not  a  few  instances  the  heart,  from  the  absence  of  symptoms,  must  be 
presumed  to  have  escaped  injury,  though  from  the  anatomical  track  of  the 
bullet  one  would  infer  that  a  lesion  must  have  occurred,  unless  it  be  admitted 
that  the  heart  may  be  wounded  without  any  obvious  ill  effects.  It  has  been 
suggested  by  some  surgeons  that,  at  the  moment  of  passage  of  the  bullet,  the 
heart  was  in  systole,  or  that  the  patient  was  lying  prone  or  supine,  and  that 
by  reason  of  its  state  of  contraction,  or  not  inconsiderable  change  of  position 
in  the  latter  case,  it  escaped  lesion. 

The  suggestion  has  been  made,  and  f.upported  by  a  few  cases,  that 
a  small-bore  bullet,  travelling  at  a  very  high  velocity,  may  wound,  if  not 
perforate,  the  substance  of  the  heart  itself,  with  no  appreciable  after  effects. 

In  the  following  case  the  pericardium,  if  not  the  heart,  may  be  presumed 
to  have  been  injured  : — 

Case  57. — Private  G,,  wounded  2nd  January,  1900,  at  500  yards  range; 
admitted  3  General  Hospital  six  days  later.  Entry  (Mauser)  at  superior 
angle  right  scapula  ;  exit  in  seventh  left  space,  in  line  with  and  just  below 
apex  beat.  Precordial  tenderness  ;  dulness  left  base,  but  no  abnormal 
precordial  dulness ;  feeble,  irregular  pulse ;  marked  tendency  to  syncope  ; 
dyspnoea  on  any  attempt  at  movement ;  haemoptysis  on  first  day,  with  great 
shock  ;  life  probably  saved  by  his  having  been  left  on  the  field  with  blankets, 
&c.,  during  the  first  night,  by  order  of  Surgeon-General  Wilson.  There  was 
pyrexia  for  two  or  three  weeks  ;  with  perfect  rest,  gradual  recovery 
one  month. — (Surgeon-Captain  Stuart.) 


Possible  wound 
of  heart  without 
symptoms. 

Attempted 
explanations. 

(1) 


(2) 


Presumed  wound 
of  heart. 


up 


m 


Death  was  attributed  in  one  case  to  probable  rupture  of  a  pulmonary  Rupture  of  pul- 
abscess  into  the  pericardium,  though  unfortunately  no  post  mortem  was  made  ponary  abscess 
to  confirm  such  an  unusual  and  interesting  occurrence. 


into  pericardium. 


*  Colonel  B.  informs  me  that  his  left  arm  was  in  the  most  advanced  position  when  he  was 
hit.  With  the  arm  in  that  position,  it  the  bullet  came  from  his  right  side  the  bullet  track  would 
probably  be  outside  the  ribs. — (Editor). 

(6786)  T 
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Supposed  case. 


Bile  in  })Ieura. 

Case : — 
(Liver  wound j 


(Ditto) 


Wounds  of 
kidney  and  chest 
remained  aseptic. 


Case  58. —Boer,  B.  T.,  wounded  11th  June,  1900,  at  20—30  yards 
range  ;  admitted  to  7  General  Hospital  eight  days  later.  .  Entry  (Lee- 
Metford)  2  inches  above,  and  to  ou  ter  side  of  left  nipple,  undermined  on  outer 
edge  to  extent  of  3  inches  by  f  inch;  exit  l|-  inches  diameter  ;  lacerated 
and  contused  between  eighth  and  ninth  left  dorsal  transverse  processes. 
Extensive  surgical  emphysema :  much  sero-purulent  discharge  from  chest 
wall;  fracture  sixth  left  rib  ;  no  direct  communication  with  wounds.  Extensive 
comminution  of  left  transverse  processes  of  eighth  and  ninth  dorsal  vertebrae, 
and  of  heads  and  necks  of  corresponding  ribs  ;  severe  shock  ;  urgent  dyspnoea  ; 
finger  enters  posterior  wound  about  3  inches  easily ;  fragments  of  bone 
removed  ;  had  also  lacerated  wound  right  arm.  Two  days  later  respiration  38  ; 
temperature  101  "2°  F.  Following  day  respiration  less  rapid  ;  temperature 
102°  F.  ;  much  pain  ;  copious  discharge  ;  no  pneumothorax  ;  less  emphysema. 
23th  June,  1900,  better  ;  temperature  normal  ;  respiration,  32  ;  died  suddenly 
at  5.30  p.m.,  after  agonising  pain  in  precordium  and  left  chest  for  half  an 
hour;  "probably  a  pulmonary  abscess  ruptured  into  pericardium."  No 
pose  mortem. — (Hospital  Records.) 

Bile  was  occasionally  found  in  the  pleural  cavity  mixed  with  blood. 

Case  59.  — Private  G.,  wounded  1st  May,  1902,  at  30  yards  ;  admitted 
to  21  General  Hospital  four  days  later.  Entry  behind  eleventh  and  twelfth 
right  rib,  1  inch  from  spine  ;  exit  sixth  right  space  in  nipple  line.  Right 
chest  quite  immobile  and  distinctly  bulged ;  no  voc.  frem ;  complete  dulness 
up  to  third  rib  ;  no  breath  sounds  heard  ;  pyrexia  ;  pulse,  156  ;  respiration.  56  ; 
heart  apex,  2|-  inches  outside  nipple  line.  Aspirated  2^  pints  fluid  containing 
large  amount  of  bile  and  blood.  10th  May,  1902,  again  a  collection  of  fluid  ; 
heart's  apev.  2  inches  outside  nipple  line  in  seventh  space  Aspirated  seven 
pints,  containing  less  blood  but  much  bile.  1st  May,  1902,  left  base 
catarrhal  pneumonia ;  severe  pain  right  side  ;  cough ;  sputum  tinged  with 
bile,  and  contains  mucus  and  liver  cells ;  there  had  been  some  jaundice  since 
disappeared.  13th  May,  1902,  again  jaundiced.  15th  May,  1902,  died; 
IDOSt  mortem.  In  right  pleural  cavity  2|-  quarts  bile-stained  fluid  ;  right  lung 
partly  collapsed  and  base  firmly  adhered  to  diaphragm  ;  whole  lung  deeply 
bile  stained  ;  lying  deeply  in  base  of  lung  a  cavity,  size  of  orange,  filled  with 
fluid  containing  liver  cells.  Left  lung  two  patches  of  consolidation  size  of 
palm  ;  clots  in  both  pulmonary  arteries.  Pericardium  normal ;  clot  in  right 
ventricle  ;  liver  much  enlarged,  extending  downwards  5  inches  from  costal 
margin  in  nipple  line,  and  in  mid-line  half-way  between  Xiphisternum  and 
umbilicus  ;  in  right  lobe  a  track  from  back  to  front  size  of  little  finger,  with 
corresponding  hole  in  diaphragm.  Microscopically  the  clots  from  right 
ventricle  of  heart  and  from  lung  identical,  hi  containing  bile-stained  liver 
cells. — (Hospital  Records.) 

A  very  similar  case  was  reported  by  3  General  Hospital  where  the  bullet 
had  lodged ;  the  man  was  twice  aspirated,  and  then  thoracotomy  was 
performed  ;  there  was  bile  in  the  empyema,  but  he  recovered  eventually. 

In  no  case  was  it  definitely  seated  that  urine  or  fsecal  matter  was  found 
in  the  pleura  in  the  many  cases  where  the  kidney  or  intestine  had  been 
injured  by  the  same  bullet ;  penetrating  chest  wounds  where  the  same  bullet 
had  injured  the  kidney  were  not  necessarily  septic,  and  the  prognosis  was 
unexpectedly  good. 


Wlien  lodged  in 
cliest.  wall  it 
caused  little 
inconvenience. 


Lodgment  of  Bullet. 

Where  the  bullet  lodged  in  the  chest  wall  it  usually  caused  little  or  no 
inconvenience.  One  case  has  been  recorded  where  it  lodged  on  the  "  inner 
side  of  the  lower  piece  of  the  sternum,"  whence  it  was  afterwards  removed, 
but  there  were  no  symptoms  of  penetration  of  pleura  ;  and  generally  it  was 
considered,  in  the  absence  of  haemoptysis  or  loss  of  resonance,  that  the  lung- 
had  not  been  injured.  In  another  instance  (Lieutenant-Colonel  F.,  wounded 
5th  February,  1900)  the  bullet  was  extracted  in  4th  Brigade  Field  Hospital, 
from  the  centre  of  the  sternum,  through  which  half  the  length  of  the  bullet 
had  passed,  'without  producing  any  serious  symptoms.    Bullets  lodged  in  the 
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chest  wall  were  usually  removed.    Several  cases  were  recorded,  and  a  few  of 
them  are  of  interest. 

In  only  a  few  instances  was  it  recorded  that  the  bullet  had  lodged  in  the  When  in  lung  it 
lung,  cases  in  which  there  must  have  been  but  little  residual  force  in  the  extracted 
bullet.    One  is  given  in  the  records  of  3  General  Hospital  where  the  point  of     ^  ^' 
entry  was  over  the  left  scapula  ;  the  patient  spat  up  blood  and  pus  for  a  few 
days,  there  was  a  patch  of  pneumonia,  the  size  of  the  palm,  in  the  mid- 
axillary  line  low  down,  and  the  bullet  was  seen  there  by  the  fluorescent  screen. 
Another  very  similar  case  was  reported   by  the  Imperial  Yeomanry  Field 
Hospital.    Bullets  lodged  in  the  lung  did  not  cause  much  discomfort,  in  most 
oi  the  cases  recorded,  and,  unless  they  do  cause  distress,  there  can  be  no  valid 
reason  for  interference.    The  retention  of  the  bullet  did  not  apparently  delay 
subsidence  of  symptoms,  due  to  hseraothorax,  &c.    Hsemopytsis  for  one  or 
more  days,  pointing  to  injury  of  the  lung,  was  the  only  symptom  noted  in 
most  cases. 

In  some  instances  the  X-rays  failed  to  locate  the  bullet,  thus  : —  Failure  to  locate 

^  .  „        '      ,   ,         ,  ,  -,    bullet  by  X-rays. 

Case  60.— Private  H.,  wounded  28th  November,  1899,  at  450  yards 

range.  Entry  point  of  left  shoulder  ;  no  exit.  Immediate  haemoptysis,  none 
afterwards  ;  dulness  up  to  left  scapula  behind,  none  in  front.  There  followed 
hectic  temperature  ;  short  dry  cough.  In  following  January  a  swelling  formed 
at  lower  angle  of  left  scapula  ;  opened  on  lOtb.  January,  1900  ;  blood  clot  and 
pus  evacuated ;  fracture  of  fifth  and  sixth  ribs  near  angle,  bare  bone  anterior 
surface  of  scapula ;  base  of  lung  still  dull  behind,  probably  hsemothorax  ; 
cleared  up.    No  trace  of  bullet  found  by  X-;'ays. — (Hospital  Records.) 

Experience  would  suggest  that  the  bullet  probably  lay  in  a  region  little 
suspected  and  not  X-rayed,  and  in  this  respect  it  is  suggested  that  there  is 
little  use  in  trying  to  arrive  at  a  conclusion  as  to  w^hich  direction  the  track 
runs  in,  and  in  what  position  the  bullet  has  lodged,  unless  there  be  taken  into 
the  calculation  the  exact  position  and  pose  of  the  patient  when  hit.  It  is  as 
well  to  make  the  patient,  if  able,  reproduce  his  attitude,  and  then  to  get  from 
him  the  direction  from  which  the  enemy's  fire  came. 

In  the  following  case  the  bullet  was  lodged  behind  the  heart  : — 

Case  61. — Private  P.,  wounded  18th  February,  1900.     Entry  behind,  Bullet  lodged 
at  centre  of  line  drawn  from  tip  of  left  acromion  to  insertion  of  deltoid  ;  behind  heart  with 
no  exit.     No  injury  to  humerus,  and  wound  healed  in  10  days;  X-rays  ^y^ptoms. 
showed  Mauser  bullet  in  left  chest,  behind  the  heart ;  "  no  symptoms  or 
physical  signs  whatever." — (Hospital  Records.) 

A  remarkably  good  result  was  obtained  in  Case  44  of  the  Imperial  Case  of  successfu  1 
Yeomanry  Hospital,  where  half  a  shrapnel  bullet  was  removed  from  the  lung  extraction  from 
in  two  stages  ;  as  pneumothorax  developed  at  the  first  attempt,  the  wound 
was  closed,  and  re-opened  12  days  later,  when  adhesions  had  taken  place,  and 
the  bullet  removed. 

It  was  frequently  noted,  in  the  chest  as  in  other  regions,  that  though  the  Sterile  "pus"  in 
wound  had  pursued  an  aseptic  course,  when  the  bullet  was  subsequently  vicinity  of  bullet, 
removed  it  was  found  lying  in  a  small  bed  of  pus-like  substance,  which  was 
apparently  sterile  and  possibly  composed  of  decolorised  blood  clot ;  a  consider- 
able number  of  such  instances  was  recorded. 

Case  62. — Private  L.,  wounded  18th  February,  1900,  Entry  (shrapnel)  Case:— 
fourth  right  space,  one  inch  above  and  |-  inch  to  right  of  nipple  ;  no  exit  (had 
also  wound  with  fracture  of  right  radius  by  Mauser).  Comminuted  fracture 
fourth  right  rib ;  much  tenderness  2  inches  below  nipple ;  pyrexia  ;  chest 
dull  to  percussion,  back  and  front,  to  level  of  centre  of  scapula ;  breath 
sounds  absent,  as  also  voc.  frem.  On  9th  March,  1900,  by  X-rays,  shrapnel 
bullet  seen  3  inches  below^  level  of  wound,  apparently  in  chest  wall ;  com- 
minuted fracture  of  rib  also  seen  ;  on  palpation,  bullet  felt;  16th  April,  1900, 
removed  under  eucaine,  "a  little  pus  round  bullet." — (Records  No.  1  General 
Hospital). 
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Long-  tracks  -with, 
out  symptoms. 


Cases : — 
(1) 


(2) 


<3) 


(4) 


(5) 
(6) 


Long  Track. 

So  many  instances  of  very  long  tracks  of  bullets  were  reported,  and  the 
facts  were  usually  so  interesting  and  instructive,  that  it  seems  reasonable 
to  note  a  few  of  them,  partly  in  order  to  draw  attention  to  the  fact  that 
many  regions  may  be  traversed  by  a  bullet  with  but  little  after-effects, 
whilst  in  some  cases  the  injury  in  one  region  may  be  so  severe  as  to  com- 
pletely overbalance  the  results  of  a  long  course  in  a  neighbouring  region. 
Also  to  emphasise  the  necessity  for  taking  into  consideration  the  pose  of  the 
patient  at  the  moment  of  injury,  especially  in  the  case  of  a  retained  bullet, 
where  only  by  realising  the  actual  attitude  of  the  person  can  blunders  in 
X-ray  examinations  and  reports  be  avoided.  A  great  amount  of  interest 
could  be  excited  by  quoting  a  few  dozen  cases  where  the  neck,  chest,  and 
abdomen  ;  the  head,  neck,  and  chest ;  or  the  face,  neck,  and  loin ;  or  even 
chest,  loin,  and  thigh  were  consecutively  traversed,  and  occasionally  with 
but  trivial  effect.  An  officer  rode  up  to  a  medical  officer's  tent  in  Ladysmith, 
one  afternoon,  and  said  he  had  been  grazed  in  the  back  by  a  bullet  some 
hqurs  previously,  but  had  been  fighting  since.  He  was  astonished,  a  few" 
minutes  later,  when  the  bullet,  which  had  entered  in  the  left  loin,  was 
removed  before  his  eyes,  without  anaesthetic,  from  the  middle  of  the  inner 
side  of  his  thigh. 

It  must  suffice  to  give  only  a  few  instances  as  types  of  a  frequent 
occurrence  : — 

Case  63. — Private  F.,  wounded  at  Tugela  15th  December,  1899. 
Thought  at  first  to  be  two  separate  entrance  wounds  in  arm  and  thigh, 
with  exit  in  neither  case.  Entry  left  upper  arm,  on  outer  side,  passing 
through  deltoid;  supposed  to  be  lodged  somewhere  near  joint ;  the  second 
wound  (exit — supposed  entry)  upper  part  of  thigh,  below  iliac  crest. 
3  General  Hospital  14  days  later,  "  complains  of  certain  amount  of  uneasiness 
in  chest ;  difficulty  of  breathing  ;  no  other  unfavourable  symptoms ;  both 
wounds  are  aseptic  and  call  for  no  special  comment"  ;  neither  of  the  supposed 
bullets  traced. — Note,  1st  January,  1900  :  "On  more  careful  examination  it 
is  now  seen  that  he  only  received  one  Avound  ;  was  lying  down  at  the  time 
he  was  hit,  the  left  arm  thrown  forward,  holding  his  rifle."  He  had  severe 
haemoptysis  for  two  days,  "  blood  on  the  first  day  constantly  welling  up  into 
his  mouth,  and  nearly  choking  him  ;  the  bullet  undoubtedly  passed  down, 
through  the  thorax,  through  diaphragm,  along  lumbar  region,  without 
presumably  wounding  kidney  or  other  important  organs,  and  emerged  in  thigh, 
where  it  was  at  first  supposed  a  second  bullet  had  entered.  l]th  January, 
1900,  discharged  to  light  duty.— (Major  Nichol,  E.A.M.C.) 

Case  64.- — Lieut. -Colonel  McD.,  admitted  to  1  General  Hospital.  The 
bullet  entered  "just  below  right  costal  margin,  and  emerged  just  above 
right  clavicle,  fracturing  the  bone  "  ;  there  was  some  haemothorax,  and  slight 
"  enteritis  "  ;  no  evidence  of  injury  to  liver.  Discharged  well. — (Hospital 
Hecords.) 

Case  65. — Private  S.,  wounded  15th  December,  1899;  admitted  to 
4th  Brigade  Field  Hospital.  Bullet  entered  at  "  tubercle  of  spine  of  left 
scapula,"  and  was  extracted  from  the  inner  surface  of  the  right  thigh, 
2  inches  below  Poupart's  ligament,  after  apparently  passing  through  the  trunk 
from  above  downwards,  and  from  left  to  right ;  no  serious  symptoms. — 
(Hospital  Records.) 

See  also  Case  7. 

Case  66. — Corporal  P.,  wounded  7th  June,  1901.  Was  carried  in 
ambulance  for  a  week;  admitted  12  General  Hospital  18th  June,  1901; 
was  lying  down,  firing,  when  hit  from  behind,  at  80  yards.  Entry  2  inches 
outside  left  tuber  ischii ;  exit  larger  than  entry,  in  fifth  intercostal  space, 
^  inch  inside  left  nipple.  No  haemoptysis  at  first,  or  hsematuria,  or  melena  ; 
temperature  on  admission  103*8°  F.  ;  cough ;  blood-stained  expectoration  ; 
typanitic  note  on  percussion  left  chest  ;  respiration  short  and  quick.  Tem- 
perature remained  up  for  a  week,  then  fell  to  normal ;  breath  sounds  cleared 
up.    26th  June,  1901,  well ;  doing  hospital  duty. — (Hospital  Records.) . 
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Mr.  Stonham  mentioned  a  case  in  Imperial  Yeomanry  Hospital  report 
where  the  entry  occurred  below  middle  of  right  clavicle,  and  the  exit  in  right 
lumbar  region,  2  inches  from  spine.  The  only  signs  produced  were  slight 
empliysema  at  exit  wound,  and  slight  hsemoptysis  immediately  on  receipt 
of  the  wound. 


(7) 


Ecch  i/rnosis. 

Ecch3'mosis  was  but  seldom  noted;  it  wae.,  when  present,  usually  Umited  Ecchymosis 
to  a  minute  ring  surrounding  the  points  of  entry  or  exit,  or  both.  It  was  y '"Tfi'tecl. 
more  often  seen  wlien  the  direction  of  the  bullet  had  been  oblique  to  the  skin 
surface.  Even  in  lacerated  wounds  it  rarely  exceeded  an  inch  or  so  iu  width. 
Two  or  three  isolated  instances  of  widespread  ecchymosis  were  found,  but  they 
were  cases  where  there  was  a  large  wound,  such  as  would  have  been  caused 
by  a  ricochet ;  or,  in  case  of  exit  wound,  by  fragments  of  bone  driven  onwards 
by  the  bullet. 

Thrombosis. 

Only  one  instance  of  this  complication  was   found  recorded,  and  it 
followed  an  operation  for  hemothorax  : — 

Case  67. — Private  G.,  wounded  at  Senekal  7th  March,  1902  ;  was  then  Case  of 
carried  by  wagon  80  miles  to  Kroonstad.  Entry  base  of  left  lung,  at  eighth  thrombosis, 
rib,  behind  ;  exit  just  below  third  left  rib,  in  nipple  line  ;  pyrexia  from  the 
first ;  103"6°  F.  ;  marked  dulness  whole  of  left  chest  up  to  second  rib  in  front  ; 
dyspnoea  and  marked  ansemia.  7th  April,  1902,  incision  in  fifth  space,  in 
axillary  line,  gave  exit  to  large  quantity  of  blood ;  put  in  large  tube.  8th 
April,  1902,  tube  left  out  ;  temperature  normal.  18th  April,  1902,  no  fever 
since  operation  ;  incision  healed,  but  to-day  has  thrombosis  ni  veins  of  left 
thigh  and  leg.  1st  May,  1902,  swelling  in  leg  subsiding;  chest  filling  up 
again;  cough,  pain,  and  pyrexia.  5th  May,  1902,  fluid  in  chest;  heart  apex 
one  inch  from  right  nipple ;  incision  reopened,  rib  resected,  drained.  20th 
May,  1902,  apex  beat  in  normal  site  ;  iodine  solution,  then  perchloride  of 
mercury  (which  soon  caused  gums  to  become  sore),  then  chlorinated  soda  used 
for  irrigation. — (Records  10  General  Hospital.) 


Gangrene  of  Lung. 

Only  two  cases  were  recorded  of  anything  resembling  gangrene  of  lung  : —  Gangrene  of  lung 

T-i-  Ti  iiT->ii  doubtful. 

(.ase  68. — Private  Jb.,  wounded  at  Braklaagte  30th  October,  1901,  by  Cases:  

Mauser;  admitted  to  20  General  Hospital  4th  November.  1901.  (1)  Flesh  (i) 
wound,  thigh  ;  (2)  flesh  wound,  arm  ;  (3)  penetrating  wound,  chest.  Entry 
through  fifth  left  rib,  in  front,  at  anterior  fold  of  axilla  ;  exit  3  inches  to  left 
of  spme,  perforating  ninth  rib  ;  dyspnoea  ;  offensive  purulent  discharge  from 
posterior  wound.  Two  days  later  discharge  very  offensive,  suggesting 
gangrene  of  lung ;  incision  made  from  exit  wound  forwards,  along  ninth  rib; 
lesected  1  inch,  and  evacuated  a  pint  of  very  foetid  pus  ;  died  same  night. 
No  }^ost  mortem. — -(Hospital  Records.) 

Case  69. — Lieutenant  C.  S.,  entrance  at  back  of  shoulder  joint;  exit  (2) 
immediately  in  front  of  it,  at  slightly  higher  level.  Wounds  healed  in  ten 
days,  and  pain  and  swelling  had  almost  disappeared  ;  became  very  dl  ;  death 
on  32nd  day,  "  from  rapid  gangrene  of  lung."  Post  mortem,  humerus  found 
to  be  completely  united  and  shoulder  joint  healthy. —(Harrismith  Stationary 
Hospital.) 

Wound  of  (Esophagus. 

In  only  one  case  was  any  mention  made  of  symptoms  pointmg  to  wound  Case  of  suspected 
or  injury  of  the  oesophagus,  though  many  wound  tracks  passed  near  the  course  wound  of 
of  this  structure  ;  the  probable  explanation  is  that  the  oesophagus,  by  its  **^'^P^^8'"'^- 
position,  escaped  injury  unless  at  the  same  time  the  spinal  column  was 
damaged,  in  which  case  the  severity  of  the  spinal  symptoms  overbalanced 
those  due  to  damage  to  the  oesophagus,  which  accordingly  was  not  referred 
to  in  the  notes. 
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Case  70. — Gunner  B.,  wounded  at  Colesberg  1st  January,  1900,  at  500 
yards  range,  in  cross  fire  ;  rode  200  yards  after  being  hit.  Entry  ^  incK' 
below  outer  end  left  clavicle  ;  exit  back  of  right  shoulder,  about  1|  inches 
above  axilla.  Bullet  probably  wounded  apex  of  left  lung,  bruised  subclavian 
artery,  and,  passing  behind  trachea,  bruised  oesophagus  ;  vertebral  column 
apparently  not  touched  ;  can  move  head  freely ;  had  severe  dyspnoea  first 
three  days  ;  swallowed  a  email  quantity  of  blood  when  first  hit,  after  that 
certain  amount  of  pain  on  swallowing.  Now  only  little  dysphagia,  not  able 
to  take  solid  food  ;  still  dyspnoea,  tenderness  and  pain  both  sides  of  chest  ; 
dyspnoea  more  marked  when  trying  to  lie  on  left  side.  10th  January,  1900, 
distinct  high-pitched  murmur  heard,  especially  in  left  supra-clavicular  region ; 
this  space  is  fuller  than  corresponding  one  on  right  side.  Murmur  synchronous 
with  pulse  ;  no  difference  to  be  detected  in  the  two  pulses ;  no  difference  in 
pupils  ;  marked  pleurisy  right  base  ;  absence  of  vocal  fremitus  on  left  side  ; 
the  murmur  resembled  a  pressure  murmur,  and  was  not  propagated  up  the 
neck.  Difficult  to  estimate  the  mischief  done.  May  only  be  a  hsemotoma 
over  the  subclavian  ;  apex  of  left  lung  probably  wounded  ;  distinct  signs  as 
above  of  small  amount  of  fluid  in  left  side. — (Major  Nichol,  R.A.M.C.) 

Wounds  of  Larger  Vessels. 

Wounds  of  the  larger  vessels  was  seldom  noted  in  hospital  records,  as 
Theorj-  of  escape  most  of  such  would  be  inmiediately  fatal.  In  not  a  few  cases,  where  there 
of  vessels.  -was  no  indication  of  such  injury,  it  seemed  difficult  to  account  for  the  escape 

of  the  vessel,  unless  the  (very  probably  true)  explanation  of  free  mobility  of 
the  vessels  and  elastic  character  of  their  coats  be  accepted. 

Pulmonary  artery  Qase  71. — Private  McL.,  admitted  4  General  Hospital  l4th  October, 
no^mjtom?'  ^^^^7  H  inches  to  left  of  fifth  dorsal  spine,  ^  inch  outside,  and 

no  symp  om  .  opposite  middle  of  base  of  scapula  (with  arms  hanging  down)  ;  exit  in  front, 
2  inches  to  left  of  mid-line,  over  second  rib,  2  inches  above  and  1  inch  inside 
left  nipple  ;  no  symptoms  indicating  wound  of  large  vessels. — (Major  S.  F. 
Freyer,  E.A.M.C.) 

Attention  may  be  called  again  to  Case  41,  where  there  were  signs  of 
occlusion  of  the  subclavian  artery,  and  to  Case  70,  where  a  supposed 
hoematoma  lying  over  the  subclavian  caused  some  speculation  as  to  the  actual 
condition  present. 

Paralysis  of  Muscle. 

Muscular  The  latissimus  doj'si  was  paralysed  from  injury  to  long  subscapular  nerve 

paralysis.  ^j^g  ^^^^       Lieut. -Colonel  C.    Entry  over  right  acromio-clavicular  joint ; 

exit  ^  inch  to  right  of  spine  of  ninth  dorsal  vertebra  (9  General  Hospital). 

No  other  instance  of  paralysis  of  voluntary  muscle  of  chest  was  found 

recorded. 

Shell  Wounds. 

Shell  wounds  Shell  wounds  varied  from  the  most  trivial  contusions  on  the  one  hand,  to 

necrosisfaiid  instant  destruction  on  the  other.  Even  the  most  trivial  shell  wounds, 
sepsis.  causing  breach  of  the  skin,  almost  invariably  possessed  some  features  in 

common,  viz.,  extensive  tissue  necrosis,  sepsis,  and  tardy  repair. 
Shrapnel  usually  Shrapnel  bullet  wounds  belong  to  a  class  by  themselves,  apart  from 

°      '  wounds  caused  by  fragments  of  shell.    In  these  sepsis  was  unusual ;  such 

bullets  not  infrequently  lodged,  and  the  wounds'  pursued  an  aseptic  course. 
Some  such  were  removed,  one  three  years  after  receipt  of  the  wound,  and  a 
considerable  number  undoubtedly  still  remain  embedded   in  the  tissues. 
Fragments  of       causing    little    inconvenience,   to    the   present  day.     Pieces  of  clothing, 
clothing- in  wound  leather,  &c.,  were  not  uncommonly  found  driven  in  by  pieces  of  shell  and 
caused  sepsis.  shrapnel  bullets.    Mr.  Makins  reports  the   successful  removal  by  Mr. 

Abbott  of  a  fragment  of  shell  from  the  lung  nine  months  after  injury,  an 
empyema  having  developed.  Almost  the  entire  surgical  interest  of  the  war 
is  concentrated  on  small-bore  high  velocity  bullet  wounds,  which  in  so  large  a 
number  of  cases  produced  unexpectedly  trifling  results,  but  even  penetrating 
wounds  of  the  chest  caused  by  shrapnel  or  pieces  of  shell  may  similarly 
produce  but  little  damage,  thus  :  — 
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Case  72. — Lieut.  T.,  wounded  at  Magersfontein  10th  December,  1899,  Case  of  ishrapnel 
by  shrapnel  bullet,  which  passed  through  right  arm  in  upper  third,  then 
into  chest  between  the  third  and  fourth  ribs.  Hsemothorax  ;  no  haemoptysis  ; 
some  dyspnoea  ;  shrapnel  bullet  localised,  and  removed  by  resection  of 
12th  right  rib,  together  with  20  ozs.  of  blood-stained  sex'um.  liecovered.— 
(Records  1  General  Hospital.) 

Revolver  Wounds. 

Revolver  wounds  of  the  chest  as  such  were  seldom  recorded  ;  doubtless  Revolver  bullet 
there  was  little  to  distinguish  them  from  wounds  inflicted  by  small-bore  rifle  "'^unds  of  chest, 
bullets  at  very  long  range,  or  from  soft-nosed  or  ricochet  bullets.    At  the 
^ame  time,  it  was  common  experience  that  some  cases  of  very  severe  injury  to 
other  parts  of  the  body  had  been  caused  by  revolver  bullets.    Even  in  the 
chest  the  amount  of  damage  done  was  very  variable  ;  thus  Case  73,  Captain  B.,  Cases: — 
wounded  by  revolver  1st  April,  1902.    Entrj'  at  back,  1  inch  to  left  of  mid-  (1) 
line,  at  level  of  inferior  angle  of  scapula  ;  no  exit.     "  Had  some  lung  trouble 
on  right  side,  which  passed  off ;  no  other  symptoms."    X-ray  shadow  showed 
bullet  in  right  axiJla  near  fourth  rib.     18th  May,  1902,  operation  ;  bullet 
removed  from  fourth  right  space  ;  wound  healed  by  first  intention;  returned 
to  duty. 

Compare  the  above  with  Case  86,  where  latal  primary  empyema  followed  (2) 
a  small  revolver  bullet. 

Wounds  by  Small  Shot. 

Only  one  case  was  recorded  of  wounds  by  small  shot,  and  the  description  Wounds  by  small 
of  the  appearance  is  worth  recording  : — 

Case  74. — Private  McL.,  wounded  18th  October,  1900,  from  the  front,  Case:— 
with  buckshot,  at  50  yards  ;  noted  on  20th  October,  1900.  "  From  left  mid- 
axillary  line,  across  the  front  of  the  thorax  to  right  margin  of  sternum,  is 
a  broad  band,  on  level  of  eighth  and  ninth  ribs  and  spaces,  over  which  are 
many  small  wounds  made  by  shot.  The  wounds  are  small,  mostly  with  small 
sloughy  crusts  and  minute  collections  of  pus  ;  most  closely  resembling  Herpes 
Zoster;  some  boggy  swelling."  Evening  temperature,  101-2°  F.— (Hospital 
Records. ) 

The  eflects  of  a  cartridge  exploding  on  the  surface  of  the  body  are  not  Wounds  from 

unlike  those  produced  by  a  shell  ivound.  exploded 

cartridges. 

Case  75. — Sergeant  C,  wounded  8th  December,  1901  ;  caused  by  Case:— 
Boer  bullet  striking  his  bandolier,  in  which  it  exploded  a  cartridge  just  above 
the  edge  of  the  scapula,  producing  a  wound  size  of  a  half-crown  piece  ; 
a  probe  passed  4  inches  towards  the  right,  and  there  touched  metal. 
By  operation  the  thimble  of  a  bullet  was  removed  from  within  chest 
wall  ;  fracture  of  second  and  third  ribs,  and  comminution  of  spine  of  third 
dorsal  vertebra.  No  sign  of  damage  to  spinal  cord  ;  had  haemopytsis  for  a 
short_  time  only;  lungs  now  healthy.  Recovered. — (Records  14  General 
Hospital.) 

Short  Rcmge. 

Probably  on  no  other  point  has  there  been  such  diversity  of  experience,  "  Explosive 
and  consequently  of  opinion,  and  such  ingenuitv  exercised  in  trying  to  justify  effects  '  not 
the  latter,  as  in  the  matter  of  wounds  inflicted"  at  very  short  range,  or  "  close  pW^LZ''^^ 
quarters,   by  small-bore,  high-velocity,  mantled  bullets.    These  divergencies 
are  more  marked  in  the  matter  of  large  bones,  but  a  few  instances  of  chest 
wounds  at  short  range  deserve  record,  and  are  of  no  little  importance  from 
medico-legal  as  well  as  from  other  points  of  view      Such  injuries  often 
presented  "type"  wounds  of  entry  and  exit,  and  in  such  it  was  difficult  to 
say,  from  mere  inspection,  which  was  entry  and  which  exit  respectively.  Also 
the  damage  done  internally  varied  much  in  extent :  in  some  there  appeared  to 
have  been  nothing  whatever  in  excess  of  what  was  found  as  the  result  of 
wounds  inflicted  at  ordinary  long  range.    Not  a  few  uf  these  cases  were 
accidental  wounds  by  Lee-Metford  bullets  where  the  range  was  beyond 
question. 
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Case  76. —  Trooper  R.,  wounded  20th  October,  1901,  at  two  yards  range, 
and  admitted  to  7  Stationary  Hospital  31st  October,  1901.  Entry  just  above 
right  nipple  ;  exit  just  to  right  of  sternum,  1  inch  higher  than  point  of  entry  ; 
and  final  exit  flesh  wound  of  left  arm.  All  four  wounds  "  typical,"  and  healed 
within  three  weeks.— (Hospital  Records,) 

As  an  instance  of  contrast  to  the  foregoing  the  following  is  recorded  : — 

(2)  Case  77. — Trooper  P.,  accidentally  wounded  by  sentry,  a  few  yards  off, 

on  23rd  April,  1902  ;  admitted  to  the  General  Hospital  next  day.  Entry, 
right  edge  of  sternum,  opposite  first  space,  through  inner  edge  of  left  lung  ; 
exit,  6  inches  below  top  of  left  shoulder,  and  2  inches  behind  and  on  level 
with  apex  of  axilla  ;  died  two  hours  after  admission,  or  13  hours  after  being 
wounded  ;  expectorated  blood  at  intervals  ;  unconscious  ;  asphyxiated. 

Post  mortem. — Wound  through  sternum  near  right  edge,  opposite  first 
intercostal  space ;  bullet  passed  obliquely  through  the  bone,  pierced  inner 
edge  of  upper  lobe  of  left  lung,  passed  straight  through  the  whole  width  of 
lung,  piercing  a  rib,  passing  below  and  clear  of  shoulder-joint,  and  issued  at  a 
point  as  given  above.  Heart  healthy  and  untouched,  as  also  great  vessels  ; 
left  pleura  full  of  large  clots  ;  lung  adherent  from  old  mischief  at  lower  half. 
Track  of  wound  was  about  \  inch  in  diameter,  and  tore  a  hole  at  point  of  exit 
one  inch  in  diameter  :  some  fragments  of  sternum  carried  into  the  lunof. — 
(Hospital  Records.) 


Short  range. 
Cases : — 

(1) 


Even  at  very 
close  range 
explosive  effects 
not  alvvaj'S  found 


Cases : — 
(1) 
(2) 


(3) 


(4) 


There  was  no  uniformity  in  the  extent  of  damage  done  in  very  short-range 
wounds.  From  the  evidence  of  several  cases  where  "  point  blank  "  wounds 
were  received  it  is  certain  that  high-velocity  small-bore  bullets  may  cause,  at 
only  a  few  yards  distance,  no  more  extensive  lesion  than  is  often  met  with  at 
medium  and  long  ranges,  or  it  may  inflict  wounds  showing  what  was  called 
"  explosive  effects,"  and  this  with  undoubtedly  undeformed  missiles.  In 
other  words,  very  short-range  bullets  do  not  always  merely  "  drill "  even 
a  soft  bone  like  the  sternum.  The  truth  of  this  statement  is  evidenced  by 
examination  of  the  records  of  a  number  of  accidental  injuries.  [See  Case  30, 
absence  of  shock  at  very  short  range  ;  also  Case  40.) 

The  following  case  is  noted  chiefly  on  account  of  the  suggestion  offered  in 
the  record  that  impact  with  the  spinal  column  caused  the  retention  of  the 
bullet : — 

Case  78. — Private  K.,  wounded  at  Driefoiitein,  at  10  yards  range. 
Entry  below  and  outside  right  nipple — healed  ;  no  exit.  Severe  haemoptysis  ; 
no  scorching  of  skin  ;  behind,  opposite  the  fourth  dorsal  spine,  a  hard  foreign 
body  felt ;  cut  down  and  found  Mauser  bullet,  with  large  groove  in  side, 
exposing  core.  At  time  of  injury  and  for  some  days  afterwards  there  were 
some  paraplegia  and  inability  to  micturate.  It  is  doubtful  whether  the  groove 
in  the  bullet  and  lodgment  were  caused  by  contact  with  spine. — (Records 
6  General  Hospital.) 

It  would  seem  more  likely  that  the  condition  of  the  bullet  was  due  to  its 
striking  patient's  own  or  some  other  man's  rifle. 

An  important  case  was  recorded  in  Imperial  Yeomanry  Hospital  Report, 
where  the  entry,  at  close  quarters,  was  at  the  level  of  the  cricoid  cartilage, 
and  exit  in  ninth  space,  3  inches  to  right  of  middle  line  behind. — 
(Private  MacS.) 


Case  of  pulsating 
hgematoma  from 
chest  viround. 


Pulsating  Hcematoma. 

Only  one  case  of  this  condition  was  met  with  in  the  records  examined. 
It  is  sufidciently  interesting,  and  probably  unique  : — 

Case  79. — Private  H.,  wounded  23rd  October,  1900;  admitted 
18  Stationary  Hospital  five  days  later.  Note  on  admission  :  Diffuse  pulsating 
area  3|-  inclies  by  3|-  inches,  with  point  of  maximum  intensity  2  inches  internal  to 
left  nipple,  and  in  same  line  ;  no  normal  apex  beat  to  be  seen  or  felt ;  swelling 
very  tender  on  pressure,  or  on  even  slight  handling.  Heart  sounds  normal ; 
respiration,  40 ;  pulse  104,  regular  and  full ;  great  pain  caused  by  even 
slightest  cough  ;  had  haemoptysis  quarter  of  an  hour  after  being  shot/  Next 
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day,  pulse  104  ;  respiration,  32  ;  spat  up  li  ozs.  blood.  First  felt  the  pulsation 
on  27tli  October,  1900,  in  swelling,  which  latter  was  felt  to  be  the  size  of  a 
walnut,  and  increased  rapidly  in  size.  2nd  November,  1900,  very  restless  ; 
respiration,  34  to  40  ;  pulse  100,  regular  ;  both  radial  pulses  seemed  alike  in 
strength  and  amplitude,  synchronous  ;  face  cyanotic,  flushed.  No  cyanosis  of 
fingers  or  toes;  pupils  equal,  mobile,  not  dilated.  Temperature,  101°  to 
103-2°  F.  (evening),  99-4°  to  102°  F.  (morning),  suggests  pus  ;  occasional  mild 
rigors  ;  pain  now  very  slight.  Wounds  :  Entry  (1)  --^^  inch  by  1  inch,  situated 
inches  directly  below  tip  of  left  acromion,  on  anterior  surface  of  left  upper 
arm  ;  exit  on  same  level  as  entry,  1^  inches  to  its  inner  side  ;  re-entry  f  inch 
by  f  inch,  on  outer  edge  of  fold  of  left  pectoralis  major,  1  inch  below  anterior 
end  of  flexure  of  axilla  ;  bullet  presumably  lodged  in  chest. 

The  swelling,  originally  seen  and  felt  just  below  and  internal  to  left 
nipple,  has  now  spread  towards  axilla,  with  a  secondary  swelling  more  or  less 
firm,  resistent,  and  boggy,  reaching  to  point  of  entry  (at  outer  margin  of  left 
pectoral  muscle).  Precise  measurements  :  Circular  outline,  diameter  4  inches, 
upper  limit  at  upper  edge  of  left  third  rib  ;  lower  limit,  upper  edge  of  left 
sixth  rib;  inner  margin  along  left  edge  of  the  sternum;  outer  margin  just 
outside  left  nipple ;  the  secondary  swelling  extends  along  outer  side  for 
2^  inches.  Pulsation  visible  and  palpable,  synchronous  with  cardiac  pulse, 
with  maximum  intensity  at  centre,  at  a  point  internal  to  and  below  left 
nipple  ;  resonant  ;  auscultatory  signs  over  pulsating  area,  whole  precordium, 
and  over  both  lungs,  back  and  front,  absolutely  normal.  No  dulness  any- 
where ;  no  cough. 

Diagnosis ;  pyopneumothorax  with  fracture  of  one  or  more  ribs,  or  torn 
pleura  and  intercostal  muscles  in  left  fourth  space,  with  pus  under  pectoral 
muscle  ;  or  injury  to  pericardium  and  heart  wall,  with  traumatic  aneurysm  of 
latter.  4th  November,  1900,  during  night  whole  swelling  collapsed,  a  large 
sanguine©  purulent  accumulation  being  evacuated  by  re-entry  wound  ;  area 
previously  occupied  by  swelling  gives  impression  of  a  gap  between  fourth  and 
fifth  ribs,  where  undue  pulsation  is  still  present ;  there  is  audible  a  coarse 
precordial  "  scrape  "  with  both  systole  and  diastole  over  extreme  lower  part 
of  left  axillary  region,  and  forward  as  far  as  the  outer  and  lower  limit  of  the 
precordium  ;  there  is  plainly  audible  a  crepitant  (extra  pulmonary)  rale  at  end 
of  each  inspiration ;  all  else  normal ;  no  dyspnoea ;  temperature  normal. 
8th  November,  1900,  still  slightly  exaggerated  pulsation  over  fourth  space  ; 
no  sign  now  remaining  of  either  pericardial  or  pulmonary  mischief  Pulse, 
respiration,  and  temperature  all  normal  ;  allowed  to  sit  up. — (Hospital 
Records.) 

It  will  be  apparent  that  the  condition  was  one  giving  rise  to  very  great 
anxiety  in  the  first  instance,  and  is  of  considerable  interest. 


Prognosis. 

The  prognosis  of  penetrating  chest  wounds  was  decidedly  good,  and,  Recovery  rapid 
unless  extensive  hsemothorax  occurred,  recovery  was  usually  rapid  ;  some  few  ^ 
cases  were  recorded  as  being  discharged  from  hospital  within  a  few  days.  It 
was  noted  that  persistent  dyspnoea  on  exertion  was  not  uncommon,  and  very 
few  men  who  had  any  sort  of  pleural  eff'usion,  or  even  local  hypersemic  change 
in  the  lung,  were  fit  for  the  physical  exertion  incidental  to  active  service  for 
many  weeks  or  even  months  after  the  receipt  of  their  injuries. 

Insignificant  initial  symptoms  did  not  at  all  necessarily  imply  early  or 
complete  recovery  ;  in  many  such  cases,  as  well  as  in  those  with  more  urgent 
symptoms,  late  dyspnoea  on  exertion,  rapid  respiration,  persistent  pain  on 
deep  inspiration,  &c.,  were  complained  of,  after  what  had  in  the  first  instance 
appeared  to  be  but  trivial  injuries. 

Very  few  cases  were  so  fortunate  as  Case  80,  Captain  D.,  wounded  Perforation  with 
24th  March,  1901.    Entrance  below  right  scapula  ;  exit  3  inches  below  right  flight  symptoms, 
nipple;    admitted  20  General  Hospital  5th  April,  1901,   wounds  already 
healed  ;  had  haemoptysis  two  days  only  ;  no  other  symptoms,  returned  to 
duty  13  days  after  admission. — (Hospital  Kecords.) 
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Post-movLem  Appearances  in  Chest  Gases. 

Post-mortem  appearances  w^ere  seldom  recorded,  and  as  regards  the 
results  of  chest  injuries  were  chiefly  those  of  recent  fracture  of  ribs,  often 
with  the  processes  of  repair  in  various  stages  already  present,  a  variable 
extent  of  pleural  adhesions,  pneumonic  consolidation  of  one  or  both  lungSj 
and  the  presence  or  absence  of  pus.  The  bullet  track  was  not  usually 
apparent,  unless  made  so  by  the  presence  within  it  of  pus  or  extensive 
laceration.  To  the  post-mortem  appearances  already  given  with  a  few  of  ;the 
cases,  two  more  may  be  added  : — 

(1)  Case  81. — Private  T.,  wounded  loth  December,  1899.  Entry  through 
sternum,  at  junction  with  first  costal  cartilage,  obliquely  downwards  through 
right  lung  ;  exit  fifth  space,  3  inches  from  mid-line  behind  ;  was  lying  down 
when  wounded  ;  died  (date  not  given). 

Post  mortem. — Perforation  of  right  lung ;  in  the  track  of  the  bullet 
serous  fluid  and  recent  blood  clot ;  both  wounds  in  chest  wall  had  closed  ; 
right  pleura  full  of  blood  clot  (about  10  pints) ;  heart  pushed  over  to  left 
side  ;  right  lung  soft  and  congested ;  no  solidification  at  any  point ;  pleura 
adherent,  soddened,  and  thickened  ;  no  damage  to  large  vessels  ;  left  lung 
compressed  but  healthy  ;  could  not  find  any  intercostal  artery  damaged. — 
(Civil  Surgeon  C.  S.  Ker.)  : 

(2)  Case  82. — Lieutenant  W.,  wounded  10th  October,  1901.  Entry  seventh 
right  space,  in  posterior  axillary  line  ;  exit  to  left  of  centre  of  sternum, 
opposite  second  space  ;  died  next  day. 

Post  mortem. — Air  in  subcutaneous  tissue  over  right  side,  down  to 
scrotum  ;  right  pleura  full  of  blood  ;  lung  collapsed  and  badly  lacerated. — 
(Lieut. -Colonel  Westcott,  E.A.M.C.) 


Bullet  track 
closed  as  a  rule. 


Cases  :- 


Treatment. 

Only  required  By  far  the  greater  number  of  gunshot  wounds  of  the  chest  required  no 

rest  as  a  rule.  treatment  beyond  rest  in  bed,  the  apertures  in  the  chest  wall  having  been 
occluded,  after  thorough  sterilisation,  by  means  of  gauze  and  wool  pads,  or 
with  thin  layers  of  gauze  wet  with  collodion.  When  more  severe  symptoms 
occurred  they  were  treated  on  usual  surgical  principles.  As  a  rule  the  treat- 
ment of  hsemothorax  was  expectant,  but  aspiration  was  recorded  in  44  cases  ; 
in  some  of  these  it  was  done  on  two  or  more  occasions ;  sometimes  the  blood 
was  not  found  at  the  first  or  even  second  attempt,  whilst  later  a  very  large 
collection  was  evacuated.  Generally,  convalescence  was  greatly  accelerated, 
permitting  early  return  to  duty,  a  definite  improvement  with  fall  of  tempera- 
Pyothorax  ture  setting  in  at  once.    But  subsequent  pyothorax  was  too  often  met  with, 

frequently  and  it  is  questionable  whether  aspiration  should  be  done  in  field  hospitals 

tion  foT^blood'^"  ^"^i^^^^ss  for  the  relief  of  very  pressing  mechanical  effects  ;  for  the  purpose  of 
diagnosis  it  should  only  be  done  when  suppuration  is  suspected.  The 
experience  of  different  surgeons  as  to  the  advisability  of  aspiration  of  an 
uncomplicated  hsemothorax  seems  to  have  varied  widely.  In  the  hands  of 
some  pyothorax  often  followed,  and  several  such  were  recorded ;  though  with 
\isual  precautions,  rigidly  observed,  it  is  difficult  to  see  how  such  a  lament- 
able, and  occasionally  fatal,  result  should  occur.  It  should  be  a  stringent 
rule  not  to  operate  unless  the  signs  of  the  effects  of  mechanical  pressure 
become  apparent,  and  the  local  circumstances  are  such  that  this  small 
operation  can  be  performed  with  perfect  aseptic  precautions  ;  the  more  so' 
since  frequently  perfect  recovery  with  apparently  complete  absorption 
occurred  in  the  absence  of  all  surgical  interference.  But  on  the  other  hand, 
given  perfect  surgical  arrangements  and  pressure  symptoms,  there  can  be 
no  question  but  that  complete  and  reasonably-timed  evacuation  is  the  best 
treatment.  This  should  be  done  by  aspiration  in  the  first  instance, 
thoracotomy  only  being  employed  when  the  blood  has  become  purulent  and 
empyema  has  developed.  The  latter  was  sometimes  done  early,  but  the 
results  were  not  always  encouraging,  doubtless  from  sui-gical  uncleanliness ; 
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but  a  number  of  instances  were  recorded  where  thoracotomy  produced  perfect  Tlioiacotomy 
results,  as  m  the  toUowmg  case  :—  a  number  of  cases. 

Case  83. — Private  L.,  wounded  Uth  December,  1899,  at  500  yards  (1) 
range  ;  admitted  2  General  Hospital  a  few  days  later.  Eatry  ^  inch  below 
centre  of  spine  of  right  scapula;  exit  (1  inch  by  ^  inch)  one  inch  below  right 
nipple ;  rib  not  fractured  ;  haemopi.ysis ;  dyspnoea  ;  small  weak  pulse  ; 
temperature,  102-4°  F.  ;  chest  dull,  up  to  second  rib  in  front;  20  days  later 
chloroformed  ;  resected  2^  inches  of  fifth  rib,  in  mid-axillary  line,  and  removed 
"  enormous  amount  of  grumous  blood  and  clot "  ;  not  washed  out  ;  drainage 
tube  ;  temperature  then  fell ;  breathing  easier ;  discharge  of  large  amount  of 
blood  and  clot  through  tube  ;  remained  aseptic  throughout ;  lung  expanded  ; 
wound  healed  by  10th  February,  1900.  31st  March,  1900— invalided,  with 
almost  complete  expansion  of  lung  ;  no  abnormal  dulness  on  either  side. — 
(Hospital  Records.) 

Cases  have  been  quoted  where  the  necessity  arose,  by  reason  of  recurrence  Wheu  recurrence 
of  a  hgemothorcix,  for  repetition  of  aspiration  even  more  than  once,  and  the  took  place  after 

••  r>         11  i-iTiiiiii  1-      aspiration  it  was 

earner  aspn'ation  was  performed  the  more  certani.'y  did  tne  blood  re-accumulate,  accompanied  by 

Recurrence  of  the  haemorrhage  was  invariably  accompanied  by  renewal  of  the  pyrexia, 
pyrexia.    (See  cases  18  and  the  following)  : —  Cases:— ^ 

Case  84. — Lieutenant  M.,  admitted  11  General  Hospital  11th  March,  (2) 
1902.  Entry  through  sternum,  in  middle  line,  at  level  of  fifth  rib,  passing 
backwards  and  outwards ;  exit  at  external  border  of  right  latissimus  dorsi,  and 
then  through  right  arm  ;  temperature,  102°  F. ;  respiration,  24  ;  pulse,  108  ; 
pain  and  dyspnoea  urgent  on  making  the  slightest  exertion  or  movement  ;  not 
allowed  to  talk  ;  right  lung  dull  at  base  behind.  Explored  chest  six  days 
later,  with  negative  result.  19th  March,  1902,  explored  dull  area,  without 
anaesthetic  ;  no  result.  20th  March,  1902,  under  chloroform  explored  ;  removed 
53  ozs.  blood.  21st  March,  1902,  temperature,  99°  F.  ;  respiration,  20  ;  feels, 
and  is  breathing,  better.  26th  March,  1902,  again  evidence  of  fluid  in  right 
side,  and  rise  of  temperature,  27th  March,  1902,  chloroform  and  ether  ; 
aspirated,  removed  12  ozs.  dark  fluid. — (Hospital  Records.) 
xO  •' 

Case  85. — Captain  H.,  wounded  10th  March,  1901  ;  admitted  2  General 
Hospital  31  days  later.  Entry  and  exit  through  upper  part  right  chest ; 
wounds  already  healed  ;  right  thigh  also  fractured ;  right  chest  quite  dull ; 
temperature,  102°  F.  11th  April,  1901,  aspirated  30  ozs.  dark  blood. 
22nd  April,  1901,  temperature  again  up  ;  aspirated  22|-  ozs.  dark  fluid  blood; 
improvement  began  at  once,  and  was  maintained ;  no  further  collection  ;  fair 
expansion  followed. — (Hospital  Records.) 


Pyothorax, 

Pyothorax  was  treated  on  ordinary  surgical  principles,  and  thoracotomy  Thoracotomy, 
was  performed  in  practically  every  case  recorded  as  such.    Several  were  fatal 
Recovery  from  empyema  must  be  considered  very  fortunate,  in  the  presence  of 
wounds  of  the  colon  and  kidneys,  such  as  occurred  in  the  case  of  a  Boer, 
reported  by  9  General  Hospital,  where  an  empyema  developed  five  weeks  after 
admission.    The  entry  wound  was  in  the  right  mid-axillary  line.  If  inches 
above  the  costal  margin ;  the  bullet  was  removed  from  the  right  of  the  third 
lumbar  spine;  symptoms  pointed  to  wounds  of  the  liver,  colon,  and  right 
kidney.    Recovery  also  was  obtained  in  the  case  of  another  Boer  f^r  whom 
rib  resection  was  performed  on  three  separate  occasions  (Case  28).    For  purposes  Irrigation  fluid 
of  irrigation  in  empyema,  various  fluids  were  used.    Colonel  Sylvester  says  in  used. 
2  General  Hospital  Report,  "  Ordinary  Ac[,  Menth.  Pip.  (B.  P.)  with  hot  water 
was  used  in  all  cases  of  empyema  requiring  washing,  with  good  results  ;  it 
renders  the  discharge  sweet  very  quickly,  and  is  not  irritating."    Several  of 
the  hospitals  used  iodine  in  solution ;  some  tried  bichloride  of  mercury,  but 
found  the  gums  quickly  affected  ;  chlorinated  soda  was  used  by  some,  and 
others  preferred  to  omit  all  irrigation,  and  the  results  in  cases  so  treated  seem 
to  have  been  equally  satisfactory. 

(6786)  U  2 
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Hcemoptysis. 


Hsemoptysis 
required  no 
treatment. 


Bullet  extraction 
at  the  front  a 
mistake. 


Hsemoptysis  does  not  seem  on  any  occasion  to  have  been  severe  enough 
to  have  called  for  special  treatment. 

Before  leaving  the  subject  of  treatment,  a  reference  must  be  made  to  the 
question  of  immediate  or  too  early  removal  from  the  field.  There  can  be  little 
doubt  but  that  harm  may  be,  and  often  unavoidably  vi^as,  caused  by  too  early 
"  collecting  "  of  vsrounrled  from  the  actual  field  of  battle.  The  converse  was 
seen  in  some  of  these  cases  where,  intentionally  or  otherwise,  the  patients  were 
left  undisturbed  for  a  number  of  hours  where  they  fell,  pi-ior  to  removal.  This 
is  well  instanced  in  Case  57,  which  conveys  a  strong  hint  as  to  the  best  possible 
treatment  summed  up  in  one  word — "  rest."  The  opinion  offered  by  Mr,  Makins 
may  be  again  referred  to  as  to  the  effects  of  early  transport  on  the  incidence 
and  recurrence  of  hsemothorax. 

There  is  another  important  point,  in  connection  with  the  extraction  of 
retained  bullets,  which  requires  mention.  Several  instances  were  met  with 
where  this  had  been  done  simply  because  the  bullet  was  lying  just  under  the 
skin,  or  in  some  other  such  easily-accessible  position.  When  under  unfavour- 
able circumstances,  viz.,  at  the  front,  the  bullet  was  removed  too  early,"  i.e., 
before  the  track  had  had  time  to  heal  and  so  become  shut  off  from,  say,  the 
pleura  or  other  important  area,  surgically  disastrous  results  not  infrequently 
followed.  Experience  very  strongly  dictates  that  the  bullet  should  not  be 
interfered  with  for  some  days  at  least.  Certainly  it  should  not  be  removed 
on  the  field,  or  in  an  advanced  field  hospital,  where  the  arrangements  are 
necessarily  imperfect,  and  suppuration  is  likely  to  occur. 


Case  of  self- 
inflicted  wound 
with  toy  pistol. 


Medico-Legal. 

"The  following  case  is  quoted  solely  for  its  medico -legal  interest  as  showing 
the  possibilities  of  self-inflicted  (accidental)  wound  : — ■ 

Case  86. — Private  V.,  wounded  18th  July,  1901  ;  admitted  7  General 
Hospital  next  day.  Entry  immediately  below,  and  to  inner  side  of  angle  of 
left  scapula  ;  no  exit.  Patient  stated  several  times  emphatically  that  when 
amusing  himself  shooting  at  a  target  with  a  toy  revolver,  in  the  act  of  passing 
the  revolver  to  his  friend  behind  him,  without  troubling  to  turn  round,  he 
accidentally  fired  the  pistol  in  removing  his  finger  from  the  trigger  guard,  at 
a  distance  of  2  or  3  inches  from  his  own  back ;  he  had  hold  of  the  pistol  by 
the  muzzle  and  guard.  Within  a  day  or  two  of  admission  there  was  hyper- 
pyrexia, heart  pushed  over  to  right  of  sternum,  apex  beat  1  inch  clear  to  right 
of  the  bone.  Pus  being  obtained  on  aspiration,  thoracotomy  was  done,  a 
long  clot  of  blood  removed  from  between  the  upper  and  lower  lobes,  and 
drainage  established.    Died  6th  August,  1901. 

Post  mortem. — Universal  left  pyothorax,  lung  crepitant  everywhere  ;  track, 
full  of  pus,  led  past  suppurating  bronchial  gland ;  a  small  pure  lead  toy  pellet, 
with  cupped  base,  found  embedded  in  anterior  chest  wall,  between  the  two 
intercostal  muscles,  in  fourth  space,  close  to  anterior  axillary  line. 

There  was  no  reason  whatever  to  doubt  repeated  assertion  that  the 
wound  of  entry  in  the  back  was  self  inflicted,  accidentally,  and  the  evidence 
of  his  companion  was  to  the  same  effect. — (Major  Holt,  KA.M.C.) 


Statistical  Notes. 

The  Imperial  Yeomanry  Field  Hospital  Report  stated  that  in  36  chest 
wounds,  14  were  flesh  wounds  only  ;  in  7  there  was  fracture  of  rib,  and  in  3 
the  bullet  lodged. 

In  7  General  Hospital,  29  chest  wounds,  of  which  11  were  penetrating. 

In  2  General  Hospital,  189  chest  wounds,  of  which  122  were  penetrating. 

In  the  records  examined  of  30  fatal  cases  (out  of  a  total  of  214)  of 
penetrating  wounds,  pyothorax  occurred  in  10,  hsemothorax  in  11,  collapse  of 
lung  in  5,  pneumothorax  in  5,  pneumonia  in  3. 
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[To  follow  Section  /'.) 


Fig.  23. 


Buckle  and  Small  Eiug  of  Haversack  and  fiacments  of  Bidlet  Lodged  in  Sapia-spinous  Fossa  ; 

removed.— (Skiagi-aphed  at  Netley.) 
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Fui.  24. 

Many  Fragments  of  Bullet  lodged  and  removed  :  clavicle  fractured. — (Skiagraplied  by  Sergeant-Major 

A.  Harwuod,  E.A.M.C.) 


A  curious  C'asi 


Fig.  2  4 a. 

e  of  Bullet  Track  under  the  8kin.  -(Photographed  at  Netley.) 
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In  the  records  of  214  cases  of  penetrating  gunshot  wounds  of  the  chest, 
the  symptoms  were  noted  as  follows  : — 


Table  13. 


Total  cases. 
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Dyspnoea. 

Fever. 

'/ 
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Hsemathorax. 

Pain. 

Pyothorax.  | 

Collapse  or  shock. 

Surgical  (exten- 
sive) emplij'sema. 

Severe  cough. 

Friction  rubs  and 
pleurisy. 

Chest  movement 
deficient. 

Cyanosis. 

O 

rH 
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214 

116 

80 

69 

67 

62 

51 

32* 



22 

21 

19 

16 

16 

12 

11 

Per  cent.  . . 

54 

37 

32 

31 

2S 

23 

14 

10 

0 

8 

7 



5 

5 

*  This  included  cases  of  pyothorax  after  aspiration. 


Asph'ation  was  performed  in  44  cases,  thoracotomy  in  30.  Died,  30  ; 
recovered  in  South  Africa,  50;  invalided,  &c.  134.  Death-rate  =  14*0  per 
cent. 
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SECTION  VI. 
By  Major  Holt,  D.S.O.,  R.A.M.C. 


WOUNDS   OF  NECK. 


Classification  of 
wounds  of  the 
neck. 


Escape  of  certain 
structures  due  to 
their  mobility. 


The  records 
mostly  from  fixed 
hospitals. 


Only  the  less 
severe  cases  seen. 


Wounds  of 
cervical  spine  not 
included  in  tliis 
section. 


In  summarising  the  records  of  a  considerable  number  of  wounds  in  this 
region,  it  is  necessary  to  differentiate  those  in  which  none  of  the  important 
structures  were  damaged  from  those  in  which  the  clinical  signs  pointed  to 
definite  lesion  of  one  or  more  of  these  parts,  and,  amongst  these  latter,  to 
severally  specify  the  structures  injured.  For  these  purposes  it  will  be  obvious 
that  a  purely  anatomical  basis  is  practically  useless ;  for  in  no  small  number 
of  instances  recorded  most  important  structures  apparently  lay  in  a  direct 
line  drawn  from  the  point  of  entry  to  that  of  exit  in  any  possible  position 
of  the  part,  and  yet  no  clinical  evidence  pointed  to  their  having  been  damaged. 
These  cases  must  be  noted  as  simple  flesh  wounds,  no  matter  how  unlikely, 
from  solely  anatomical  considerations,  such  a  diagnosis  may  appear  to  be. 

The  conclusion  has  been  irresistible,  and  almost  unanimous,  that  the  only 
possible  explanation  of  the  miraculous  escape  of  certain  structures  is  that 
they  have  sufficient  mobility  and  elasticity  to  permit  of  their  being  pushed 
aside  during  the  transit  of  even  the  highest-velocity  bullets,  as  frequently 
happened  in  the  case  of  the  low-velocity  round  bullets  of  former  times. 

As  the  summary  here  given  has  been  obtained  from  such  case-books  and 
reports  as  were  sent  in  from  the  larger  fixed  hospitals,  the  records  of  many 
important  cases  were  necessarily  often  short ;  many  died  very  shortly  after 
arrival  in  hospital,  and  probably  still  more  died  on  the  field  after  being 
attended  to  by  the  surgeon  in  the  fighting  line,  who  had  no  opportunity  of 
recording  his  experiences ;  and  these  last  would  include  most  of  the  wounds  of 
the  large  vessels  of  the  neck. 

As  a  rule,  the  cases  of  neck  wounds  received  into  the  hospitals  were  not 
serious.  In  2  General  Hospital  Keport,  Colonel  Sylvester  says :  "  51  cases 
of  wounds  of  the  neck  were  treated,  but  no  serious  wounds  of  this  region 
have  come  under  my  notice,"  and  he  confirms  the  general  experience,  viz., 
that  the  cases  that  lived  were  mostly  of  slight  severity,  the  others  having 
been  rapidly  fatal. 

Here,  as  in  other  sections,  many  of  the  wounds  implicated  at  the  same 
time  adjoining  regions.  Where  the  symptoms  were  serious  and  important,  it 
is  impossible  to  omit  reference  to  them  in  dealing  with  each  of  the  regions  as 
they  severally  come  under  review,  an  exception  being  made  in  the  matter  of 
wounds  of  the  spinal  cord,  since  the  latter  injury  caused  effects  quite  over- 
balancing all  other  considerations,  and  as  these  have  been  dealt  with 
collectively  in  a  separate  section. 

In  the  matter  of  injury  to  the  large  nerve  plexuses  of  the  neck,  it  is  much 
to  be  regretted  that  records  of  the  later  history  of  these  cases  have  not  been 
available. 


Flesh  Wounds  of  the  Ndch 

Simple  flesh  wounds  of  the  neck  probably  caused  more  Wouder  and  interest 
than  those  of  any  other  part^    Here  the  most  vital  structures  are  crowded 
together  within  a  very  small  space  with  but  little  connective  tissue  between 
Bullets  passed      them,  and  yet  cases  have  been  recorded  by  the  do^sen  where  bullets  rapidly 
close  to  miportant  threaded  their  way  amongst  them  without  apparent  harm,  leaving  only  small 
wlthourinjuring  scabs  over  the  points  of  entry  and  exit.  Math,  perhaps,  the  sole  addition  of 

them.  °    some  temporary  stiffness  of  the  region  for  a  day  or  two  ;  just  as  though  it 

had  been  possible  to  drag  a  lighted  match  through  a  barrel  of  gunpowder 
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without  result.  The  wonder  excited  varies  directly  with  the  practical 
familiarity  with  the  region  in  the  living  subject  on  the  part  of  the  reader.  A 
few  instances  are  quoted  below. 

Sometimes  the  flesh  wounds  were  of  very  short  extent ;  thus  in  one 
instance,  the  bullet  entered  at  the  anterior  edge  of  the  sterno-mastoid  and  '^"'^'^ 
emerged  at  the  posterior  border  of  the  same  muscle  and  at  practically  the  qj^j^^j,^  t]uou"-li 
same  level,  but  in  others,  the  whole  thickness  of  the  neck  was  traversed  from  whole  thickness 
front  to  back,  from  side  to  side,  or  from  end  to  end  in  the  long  axis  of  the  of  neck, 
body,  quite  harmlessly. 


Cases  of  Hesh 
wound. 


Case  1. — Gunner  T.,  wounded  29th  March  1901,  at  700  yards;  Mauser.  Cases  showing 
Entry  at  level,  and  to  right  of  first  dorsal  spine  ;  exit  in  front,  ^  inch  to 
right  of  mid -line,  at  level  of  cricoid  cartilage — both  wounds  healed  on 
admission  to  3  General  Hospital.  "  The  exit  is  just  over  line  of  right 
common  carotid  ;  a  hard  cicatricial  mass  leads  down  to  the  pulsating  artery. 
No  apparent  ill-effects,  except  indefinite  pain  in  region  of  shoulder  ;  radial 
pulse  and  hand  grasp  equal  and  good  on  both  sides."  Was  14  days  in 
hospital. — (Civil  Surgeon  A.  Young). 

Case  2.— Private  G.,  wounded  27th  July,  1900;  Mauser;  800  yards; 
admitted  7  General  Hospital,  8th  August,  1900.  Entry  at  left  scapular  spine, 
4  inches  from  second  dorsal  spine  ;  exit  2  inches  above  middle  of  left  clavicle. 
Wounds  healed  ;  no  evidence  of  injury  to  large  vessels  or  nerve  trunks. 

Case  3. — Corporal  S.,  wounded  7th  June  ;  Mauser,  800  yards ;  admitted 
3  General  Hospital  eight  days  later.  Entry  1^  inches  to  right  of  mid-dorsum, 
at  level  of  third  cervical  spine  ;  exit  3^  inches  to  left  of  mid-line,  at  same 
level  (f  inch  below  mastoid  process).  On  admission,  both  wounds  healed  ; 
neck  stiff;  movement  painful ;  no  sign  of  damage  to  spinal  cord  or  other 
structures. — (Civil  Surgeon  A.  YouNG.) 

Case  4. — Corporal  O.,  wounded  7th  June,  1900  ;  Mauser.  Entry  over 
posterior  border  of  right  sterno-mastoid,  2  inches  from  tip  mastoid  process  ; 
exit  at  an  almost  identical  spot  on  left  side.  14th  June,  1900,  almost  quite 
well ;  no  symptoms. — (Imperial  Yeomanry  Field  Hospital). 

Case  5. — -Lance-Corporal  O.,  wounded  6th  May,  1901,  at  20  yards; 
admitted  12  General  Hospital  next  day.  Entry  ^  inch  to  right  of  first  dorsal 
spine ;  exit  left  cheek,  1  inch  below  malar  bone.  Swelling  and  tender- 
ness behind  angle  of  jaw ;  no  pulsation  ;  no  loss  of  sensation  in  face. 
22nd  May,  wounds  healed.  3rd  June,  discharged  quite  well. — (Hospital 
Records). 

Even  fragments  of  shell  may  produce  comparatively  trivial  damage,  as  gjjgii  injuiie.s 
in  a  case  (Private  H.,  9  General  Hospital),  where  a  piece   of  shell    f  inch  sometimes  sh'ght. 
long  entered  the  right  submaxillary  triangle,  above  the  level  of  the  croAvn  of 
the  hyoid  bone,  and  was  removed  from  a  spot  1  inch  lower  down. 

A  few  notable  exceptions  to  the  insignificance  of  the  damage  done  to  the  lojesh  wounds  of 
neck  in  some  of  the  flesh  wounds  were  seen  in  certain  cases  where  subsequent  neck  sometimes 
stiffness,  wry  neck,  or  even  complete  fixity  of  the  head,  followed  with  the  followed  by 
attendant  discomfort,  deformity  and  disfigurement.    These  conditions  in  the  fg^"^^^/^"*^^  ■ 
neck  were  more  noticeable  and  distressing  to  the  patient  than  a  similar  loss  " 
of  mobility  would  be  elsewhere,  and  in  this  respect  only  did  wounds  of 
the  muscles  assume  any  importance  ;  a  similar  result  not  infrequently  followed 
even  localised  suppuration. 

Shock  varied  in  extent,  from  nothing  on  the  one  hand,  to  unconscious-  Shock, 
uess  for  several  hours  on  the  other  ;  and  with  severe  injuries  some  patients 
managed  to  ride,  or  even  walk,  considerable  distances. 

Case  6. — Reported  by  Imperial  reomanry  Hospital.  An  officer 
wounded  26  days .  previously  :  admitted  ]  8  th  "  August,  1900;  Mauser; 
500-800  yards.     Entry  through  belly  of  left  sterno-mastoid  muscle,  h  inch 
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above  cricoid  ;  exit  through  riglit  sterno-mastoid,  I5  inches  higher  than 
entry;  both  carotids  undamaged  ;  knocked  down;  unconscious  for  16  hours; 
profuse  haemorrhage  ;  difficulty  in  swallowing  or  speaking  for  several  days, 
and  for  24  hours  paralysis  and  anaesthesia  of  left  arm.  Both  movement  and 
sensation  returned  suddenly.  Ecchymosis  reaching  to  front  of  chest  lasted 
one  month.  Bullet  supposed  to  have  passed  in  front  of  the  vessels  of  the 
left  side,  and  behind  the  pharynx  and  vessels  of  the  right  side. — (Hospital 
Records). 


Sepsis. 

Sepsis.  When  suppuration  was  present  in  small-bore  bullet  wounds  of  the  neck  it 

was  observed  almost  invariably  to  depend  upon  direct  contamination  from 
lesions  of  the  mouth,  pharnyx,  oesophagus,  larnyx,  or  trachea ;  but,  on  the 
other  hand,  wounds  of  these  structures  were  not  invariably  followed  by  sepsis. 
In  some  cases  the  spread  of  infection  was  rapid,  extensive,  and  fatal ;  in 
others  it  was  limited  more  often  to  the  actual  vicinity  of  the  mouth  wound, 
and  this  indifferently  whether  the  entry  or  exit  had  occurred  by  the  mouth, 
though  the  latter  event  would  be  the  more  easily  intelligible.  On  the  other 
hand,  it  is  not  a  little  remarkable  that  a  bullet  should  have  entered  by  the 
mouth,  and  then  have  followed  a  long  course  through  the  neck  without 
producing  sepsis  in  any  part  of  its  track  ;  and  yet  this  not  infrequently  was 
the  course  of  events.  The  following  cases  are  quoted  in  a  definite  order, 
exemplifying  the  three  different  gradations  as  affecting  wounds  implicating 
the  mouth  and  neck  ;  those  concerned  with  wounds  of  the  oesophagus,  trachea, 
&c.,  will  be  found  under  their  respective  headings  : — 


Wound  through  Case7. — Corporal  S.,  wounded  18th  February,  1900,  at  200  yards,  when 

mouth ;  no  sepsis,  kneeling;  admitted  3  General  Hospital  four  days  later.    Entry  in  mouth; 

carried  away  both  left  central  incisors,  broke  both  left  lateral  incisors,  then 
through  floor  of  mouth  and  neck.  Exit  3f  inches  to  left  of  mid-line,  one  inch 
below  spine  of  scapula,  at  level  of  second  dorsal  spine.  Wounds  of  mouth  and 
back  quite  healed  ;  spine  of  scapula  shattered ;  absolute  paralysis  and  already 
partial  atrophy  of  left  deltoid  and  supra  spinatus,  and  less  distinct  atrophy  of 
infra  spinatus ;  power  of  forearm  ana  fingers  quite  good  ;  shoulder  cannot  be 
elevated  or  arm  raised  on  scapula  ;  had  free  hemorrhage  at  time  of  wound. 
Rhomboids,  serratus  magnus,  pectorals,  and  trapezius  all  normal ;  no  altera- 
tion of  sensation  in  region  of  shoulder.  A.  previous  note  of  this  patient  from 
the  records  of  6  General  Hospital,  where  he  was  admitted  on  27th  February, 
1900,  states,  "spat  up  much  blood  at  time  of  wound;  on  admission  no 
pulmonary  complications  ;  had  difficulty  in  swallowing  solids,  but  no  great 
trouble  with  liquids  or  soft  solids."  Wounds  healed  on  16th  March,  1900. — 
(Civil  Surgeon  A.  Young.) 


.  .  Case  8. — Private  P.,  wounded  14th  February,  1900,  at  300  yards. 

wmSd'ofTo^uth.  Entry  roof  of  mouth,  which  was  open  at  the  time  furrowed  left  side  of  roof 
of  mouth,  penetrated  left  alveolar  ridge,  and  carried  away  second  upper  and 
lower  molars.  Exit  by  wound  f  inch  long,  parallel  with  mid-dorsal  line,  at 
level  of  sixth  cervical  vertebra  ;  about  three  weeks  later,  incision  made  from 
third  to  fifth  cervical  vertebra  to  evacuate  pus ;  no  pain  on  left  side  of  neck, 
but  great  pain  and  stiffness  on  right  side  ;  head  and  neck  are  kept  stiff  and 
immobile.  Admitted  to  3  General  Hospital  22nd  March,  1900. — (Civil 
Surgeon  A.  Young.) 

Case  9. — Boer,  J.  J.  A.,  wounded  by  Lee-Metford  at  200  yards  on 
Ditto  6th  November,  1901  ;  admitted  3  General  Hospital  two  days  later.  Entry 

left  side  of  lower  lip,  smashing  mandible  (extensive  laceration  of  gum  and 
tongue)  ;  exit  upper  part  of  vertebral  border  above  spine  of  left  scapula. 
There  were  marked  fetor  and  extensive  inflammation  of  mouth,  with  discharge 
of  a  sequestrum  from  mandible,  but  no  trouble  with  that  part  of  the  track 
which  traversed  the  neck.  This  bullet  passed  from  an  area  swarming  with 
bacteria,  and  yet  did  not  carry  any,  or  at  anj^  rate  enough,  bacteria  to 
successfully  infect  the  neck. — -(Hospital  Records.)  -  ' 
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Case  10. — Sergeant  F.,  wounded  llth  June,  1901;  Mauser,  600  yards.  Sepsis  in  case  of 
Entry  through  gap  left  hy  absence  of  upper  bicuspid  and  molar  teeth,  wound  of  mouth, 
penetrating  left  lateral  border  of  tongue  and  floor  of  mouth  to  left  of  frenum 
linguae  ;  exit  on  right  side  of  neck,  at  level  of  upper  border  of  thyroid  cartilage, 
and  vertically  below  angle  of  jaw.  Lower  down  are  three  superficial  grazes, 
two  in  neck  and  one  over  middle  and  outer  thirds  of  right  clavicle.  Entrance 
wound  small,  with  slight  serous  discliarge  ;  tongue  wound  f  inch  diameter, 
with  lacerated  edges  ;  wound  in  floor  of  mouth  oval,  with  much  ecchymosis. 
Exit  wound  irregular,  f  inch  diameter;  upper  edge  undermined,  lower  edge 
bevelled.  Extensive  discoloration  of  neck  and  on  right  side  of  upper  third  of 
thorax  anteriorly  ;  sinus  led  up  to  floor  of  mouth  ;  free  discharge  of  pus, 
evacuated  by  forceps.  Iodoform  gauze  drain  inserted  ;  not  able  to  masticate. 
30th  June,  1901,  tube  left  out;  discharge  almost  ceased.  Mouth  wound 
already  cicatrised.  7th  July,  neck  wound  almost  healed  ;  discharge  only  from 
surface  granulations. — (Records  7  General  Hospital.) 


Case  11. — Private  W.,  wounded  4th  November,  1900.    Entry  in  left  Septic  case — 
upper  lip  ;  fracture  lower  jaw  ;  through  neck  ;  exit  above  left  scapula.    Sup-  Died, 
purating  freely  from  mouth.    27th  November,  1900,  opened  abscess  in  neck 
communicating  with  mouth  wound.   2nd  December,  1900,  suppuration  extends 
downwards,  reaching  nearly  to  chest ;  pain  in  chest  ;  pleurisy.    In  a  few  days 
he  began  to  expectorate  pus;  hyperpyrexia.     18th  December,  1900,  died. 

Post  mortem. — Comminuted  fracture  of  mandible  ;  suppurating  area  in 
neck  ;  left  pleurisy  ;  abscess  in  upper  lobe  left  lung.  Probably  bullet  had 
wounded  apex  of  lung,  though  it  was  not  possible  to  assert  this  owing  to  the 
condition  of  the  parts. — (Records  2  General  Hospital.) 


Case  12. — Boer,  P.  B.,  wounded  18th  November,  1900  ;  admitted  Ditto. 
2  General  Hospital  two  days  later.  Entry  through  mouth,  fracturing  lower 
jaw  at  angle  ;  exit  above  left  scapula.  On  admission  was  very  septic  ;  foul 
discharge  from  mouth  ;  hyperpyrexia  ;  pulse  and  respirations  rapid.  Constant 
irrigation  had  no  good  effect ;  almost  entirely  unable  to  swallow.  Died  on 
26th  November,  1900. 

Post  mortem. — Comminuted  fracture  mandible  ;  track  passed  behind 
larynx,  through  pharynx  and  deep  muscles  of  neck  ;  suppuration  of  track 
nearly  to  clavicle. — (Colonel  Sylvester.) 


Retained  Bullets. 

Several  cases  in  which  missiles  lodged  in  the  neck  were  recorded,  but 
generally  this  accident  was  of  little  importance.  The  necessarily  low  rate  of 
velocity  in  these  cases  would  seem  to  have  conduced  to  the  pushing  aside  of 
structures  by  the  bullet  in  its  passage,  judging  by  the  small  amount  of  damage 
so  frequently  recorded.  In  some  instances  fragments  only  of  the  bullet 
lodged.  Usually  the  bullet  was  removed  by  operation,  but  in  some,  as  no 
inconvenience  was  caused,  it  was  left  undisturbed.  No  anatomical  considera- 
tion apparently  stood  in  the  way  of  this  operation,  which  was  rendered  easy 
by  precise  localisation  with  X-rays.  The  most  common  effect  of  a  retained 
bullet  necessitating  its  removal  was  a  certain  degree  of  wry  neck. 


Case  13. — Private  R.,  wounded  at  Magersfontein.    Entry  If  inches  to  Cases  of  lodged 
left  of  Pomam  Adami  ;  extracted  from  posterior  margin  of  scapula  (right),  bullets, 
almost  at  extreme  lower  angle.    Healed  per  primam.    (3  General  Hospital.) — 
(Civil  Surgeon  A.  Young.) 

Case  14. — Private  L.,  wounded  at  2,000  yards  range.  On  admission  to 
6  General  Hospital  on  7th  April,  1900,  marked  wry  neck  ;  fluctuating  swelling- 
over  upper  third  of  left  stern o-mastoid.  Opened  latter  ;  free  escape  of  pus  ; 
hard  foreign  body  felt  towards  sub-occipital  triangle,  removed,  and  found 
to  be  an  undamaged  Remington.  See  also  Case  17,  under  "  Wound  of 
Trachea,  &c.,"  and  a  case  given  in  Imperial  Yeomanry  Hospital  Reports,  where 
the  ballet  was  removed  from  behind  the  pharynx.  (Case  15,  Imperial  Yeomanry 
Hospital.) 
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Bullet  extrac- 
tion— Preliminary 
tracheotomy — 
Eecovered. 


Wound  at  short 
raug-e. 


Case  15. — Trooper  B.,  wounded  in  attack  on  train  ;  admitted  26  Stationary 
Hospital  21st  July,  1901.  Entry  at  seventh  cervical  spine  ;  passed  upwards 
and  outwards  towards  right  ear.  Shot  from  left  side  at  distance  about 
30  yards.  26th  July  a  piece  of  bullet  removed  from  back  ot  neck,  and  another 
on  31st  July.  5th  August,  large  piece  of  nickel  mantle  much  torn  and  bent, 
and  a  f-inch  copper  cap  similar  to  Eley's  No.  12  primer,  all  removed. 
9th  September  discharged  to  duty.  It  was  assumed  that  the  bullet  had 
passed  through  the  railv/ay  truck.- — (Imperial  Yeomanry  Hospital  Report.) 

An  unusual  case  of  re-entry  and  final  retention  was  reported  by  Colonel 
Bruce  : — 

Case  16. — Lance -Corporal,  wounded  30th  October,  1899  ;  admitted 
Ladysmith  same  day.  Entry  (Mauser)  in  left  shoulder,  4  inches  from  mid- 
line, and  1  inch  above  spine  of  scapula  ;  exit  3|-  inches  further  on,  in  upward 
and  inward  direction,  ]  |-  inches  from  mid-line  ;  re-entry  posterior  aspect  of 
neck,  near  middle  line  ;  travelled  under  skin,  and  lodged  2  inches  below 
occipital  protuberance.  Bullet  removed,  and  patient  re- transferred  to  field 
hospital. — (Hospital  Records.) 

Case  17. — -Private  H.,  wounded  7th  August,  1900;  admitted  4  General 
Hospital,  Mooi  River,  four  days  later.  Entrance  (normal  Mauser)  in  right 
upper  maxilla,  just  above  and  outside  angle  of  jaw  ;  healed.  Bullet  passed 
through  the  bone,  knocking  out  some  teeth,  perforated  soft  palate,  and  lodged 
deeply  behind  pharynx,  where  it  was  shown  by  X-rays.  Probe  passed  to  a 
great  depth  from  palate  wound,  which  was  discharging  pus.  Operation  two 
days  later  ;  preliminary  tracheotomy  and  pharynx  plugged  ;  incision  along 
ant.  margin  of  sterno-mastoid,  from  lobule  of  ear  for  3  inches ;  int.  carotid 
artery  exposed,  and  bullet  found  lying  behind  and  beneath  it ;  a  transverse 
incision  enabled  dissection  to  be  carried  deeper.  Bullet  lay  against  inner  side 
of  transverse  process  of  atlas,  which  was  also  gripped  by  the  forceps,  thus 
preventing  extraction  by  this  route  ;  another  forceps  introduced  from  mouth 
wound  now  seized,  and  removed  a  normal  Mauser  bullet.  Tracheotomy  tube 
removed  next  day  ;  some  broncho -pneumonia  followed,  and  severe  occipital 
neuralgia  accompanied  convalescence,  but  this  latter  was  passing  off  when  he 
was  invalided  to  England.  A  small  sinus  in  external  wound,  through  which 
fluid  food  regurgitated,  had  then  also  healed. — (Civil  Surgeon  Stanley 
Copley.) 

Short-Range  Wounds. 

The  points  raised  in  the  controversy  over  the  extent  of  damage  done  by 
small- bore  bullets,  at  very  close  quarters,  apply  to  this  region  only  so  far 
as  concerns  the  soft  tissues.  As  an  instance  of  the  small  amount  of  local 
disturbance  that  may  follow  a  wound  of  this  nature,  the  following  is 
quoted  : — 

Case  18. — Private  H.,  accidentally  wounded  at  5  feet  distance,  by 
Lee-Metford,  on  9th  October,  1900.  Entry  in  front  of  left  side  of  neck, 
|-  inch  above  sterno-clavicular  joint  (1|-  inches  to  left  of  mid-line,  just  at  inner 
edge  of  sterno-mastoid),  2  inches  in  diameter ;  exit  1^  inches  by  f  inch 
(oblique),  3|-  inches  behind  entry  (2f  inches  above  left  scapular  spine,  and 
4  inches  to  left  of  mid-line).  Symptoms  slight,  save  pain  on  movement  of  left 
sterno-mastoid  ;  pujjils  equal.  jNo  sign  of  damage  to  carotid  or  brachial 
plexus. — (Imperial  Yeomanry  Hospital  Report.    See  also  Case  22.) 


Wounds  of  Larynx  and  Trachea. 

Injuries  of  this  class  were  frequently  followed  by  (a)  septic  broncho- 
pneumonia, with  usually  a  fatal  result,  which  latter  was  commonly  directly 
ascribed  to  cardiac  failure  ;  (6)  haemoptysis  ;  and  (c)  surgical  emphysema  of 
more  or  less  extent.  Occasionally  it  was  found  necessary  to  insert  a 
tracheotomy  tube  for  a  few  days,  and  on  one  occasion  this  was  done  to  limit 
increasing  surgical  emphysema.  The  following  few  cases  illustrate  these 
points  : — 
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Cask  19. — Quoted  from  Imperial  Yeomanry  Field  Hospital.     Privare  Cases  of  wound 
C. ;  Mauser,  entry  just  above  inner  end  of  left  clavicle,   with  considerable  passages 
surgical  emphysema  over  left  side  of  neck,  from  upper  margin  of  ear,  extending 
down  over  chest,  to  upper  part  of  abdomen.    Wound  slightly  enlarged 
upwards  ;  bubbles  of  air  immediately  escaped,  indicating  wound  of  trachea ;  Wound  of 
bullet  had  severed  sternal  head  of  sterno-mastoid,  and  passed  transversely  ti'^chea— Died, 
across  neck,  but  it  was  not  detected  (exit  wound    not   mentioned).  No 
bleeding.    Died  from  cardiac  failure,  no  pulmonary  complications  ;  date  not 
given. — (Hospital  Records.) 

In  the  next  case  heemoptysis  was  the  only  clinical  evidence  of  wound  of 
the  trachea. 

Case  20. — Private  B.,  wounded  13th  December,  1901.  Entry  in  middle 
line,  at  upper  margin  of  sternum  ;  exit  1|-  inches  below  centre  of  spine  of 
right  scapula.  No  anaesthesia,  or  paralysis  ;  voice  hoarse  ;  spat  up  a  little 
blood  at  time  of  injury.  Has  persistent  laryngeal  cough.  Probable  injur}''  to 
right  recurrent  laryngeal  nerve. — (Captain  Walton,  E.A.M.C.) 

Case  21, — Private  W.,  wounded  23rd  January,  1900  ;  admitted 
4  Stationary  Hospital  two  days  later.  On  admission  swallowing  impossible, 
as  food  entered  air  passages,  and  caused  paroxysmal  cough  ;  starving  ;  restless  ; 
very  anxious  and  weak.  Wounds  (l)  small,  on  left  side  of  chin  ;  (2)  small,  Wound  of 
over  carotid  vessels,  at  level  of  thyroid  cartilage,  on  left  side ;  the  latter  was  Larynx — Died, 
wound  of  entry,  no  corresponding  wound  of  exit.  Larynx  very  tender, 
broadened  and  flattened,  in  fragments,  which  crepitated  ;  distinct  surgical 
emphysema  ;  left  pupil  contracted  to  a  jDoint,  from  injury  to  sympathetic 
nerve.  Voice  a  husky  whisper,  due  to  fracture,  or  to  injury  to  left  vagus. 
26th  January,  1900,  nutrient  enemata  retained  well  ;  but  at  7  a.m.  nearly 
fatal  dyspnoea  from  tracheal  obstruction  ;  became  cyanosed  ;  crowing  stridor  ; 
gradually  relieved  whilst  tube  being  fetched.  Mr,  Treves,  having  done 
preliminary  tracheotomy,  explored  wound  over  carotid  ;  bullet  detected,  but 
larynx  found  to  be  completely  disorganised  ;  oesophagus  torn,  and  communi- 
cating by  an  opening  with  the  trachea  ;  as  the  finger  was  withdrawn  there  was 
a  violent  haemorrhage  from  left  internal  jugular  vein,  which  caused  great 
relief  and  improvement  in  general  condition.  Rather  weaker  next  day ; 
nutrient  enemata  continued  ;  purulent  discharge  from  tracheotomy  tube  ;  on 
attempting  to  swallow  food  i  came  through  tube  ;  died  the  day  following. — 
(Hospital  Records.) 

Case  22. —  Private  C,  wounded  2nd  May,  1902,  accidentally  by  comrade.  Wound  of 
Entry  front  of  trachea,  at  level  of  third  ring  ;  exit  ^  inch  internal  to  vertebral 
border,  and  just  below  root  of  spine  of  right  scapula.  Tracheotomy  tube  put  ^o'^^^® 
in  at  the  time  and  used  for  10  days  ;  complete  paralysis  right  arm.  On 
admission  to  20  General  Hospital  both  wounds  scabbed.  31st  May  paralysis 
steadily  improving  ;  has  power  of  flexion  and  extension  of  fingers  and  wrist, 
and,  to  less  extent,  of  elbow.  Anaesthesia  upper  arm,  but  sensation  normal 
below  elbow;  not  able  to  abduct  arm.  12th  June  paralysis  still  further 
improved.  Sent  to  Base.  Though  not  so  stated,  this  was  probably  Lee- 
Metford  wound  at  very  short  range. — (Hospital  Records.) 

Case  23. — Dr.  K.,  wounded  at  1,000  yards  range.  Entry  anterior  border  Ditto, 
of  right  trapezius  ;  exit  through  trachea.  Tracheotomy,  by  enlarging  exit 
wound,  done  at  the  front,  for  laryngeal  spasm  ;  entry  wound  healed  on  arrival 
in  1  General  Hospital  (date  not  given)  ;  exit  wound  healed  two  days  later  ; 
some  areas  of  hyperaesthesia  in  distribution  of  brachial  plexus.  Recovered 
completely. — (Hospital  Records. ) 
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Wound  of  the 
oesophagus — 
Died. 


Wound  of 
pharynx  (?) — 
Recovered. 


Wounds  of  (Esophagus. 

Wounds  of  the  oesophagus  were  accompanied  by  a  very  high  rate  of 
mortality,  this  apparently  being  due  almost  solely  to  extensive  sepsis,  the 
fatal  result  often  being  very  rapid.  Occasionally  on  iJost-mortem  examination 
the  oesophagus  was  found  in  a  gangrenous  condition.  Dysphagia  occurred 
when  there  was  no  other  evidence  of  lesion  of  the  oesophagus  or  pharynx,  and 
it  was  also  noted  as  a  sequel  to  sepsis  within  the  neck  when,  presumably,  the 
oesophagus  was  not  wounded  in  the  first  instance.  These  points  are  illustrated 
severally  in  the  following  cases  : — 

Case  24. — Trooper  C.  Entry  right  angle  of  mouth  (fracture  of  horizontal 
ramus  of  jaw)  ;  no  exit.  Admitted  20  General  Hospital  4th  November,  1901. 
Discharge  of  foul  pus  from  mouth;  some  dyspnoea;  temperature,  102°  F. 
4th  November  coughed  up  some  blood  ;  rapid  respiration.  Given  ergotine 
injection ;  also  calcium  chloride  for  haemorrhage.  Heart  sounds  and  lung 
sounds  normal.  Died. 

Post  mortem. — Bullet  had  scored  side  of  tongue  at  back,  pierced  right 
side  of  epiglottis,  then  went  through  oesophagus,  down  neck,  entered  apex  of 
right  lung ;  track  then  lost ;  bullet  not  found.  (Esophagus  black  and 
gangrenous  ;  no  wound  of  any  large  vessel. — (Hospital  JRecords.) 

Case  25. — Entry  right  side,  3  inches  above  clavicle  (through  right 
steruo-mastoid  ;  horizontal  track) ;  exit  immediately  behind  posterior  border 
of  left  sterno-mastoid,  at  slightly  higher  level,  Seemed  that  it  must  have 
injured  pharynx,  but  no  lesion  obvious  on  examination ;  some  suppuration, 
and  an  abscess  had  been  opened  above  right  clavicle ;  after  admission  some 
difficulty  in  swallowing ;  could  take  fluids  only ;  slight  contraction  right 
sterno-mastoid,  on  account  of  which  was  sent  home. — (Imperial  Yeomanry 
Hospital  Records.) 

Reference  may  be  made  to  Case  34  for  another  instance  where  dysphagia 
was  the  only  symptom  pointing  to  some  lesion  of  the  oesophagus,  and  to 
Case  21  for  an  instance  of  extensive  damage  to  the  oesophagus  and  trachea. 


Wounds  of  Large  Vessels  of  Neck. 

Although  the  majority  of  these  must  of  necessity  have  been  very  rapidly 
fatal,  a  considerable  number  of  cases  of  arcerio-venous  aneurysm  in  this  region 
were  found  recorded.  Mr.  Makins,  in  his  "  Surgical  Experiences,"  has  entered 
fully  into  this  subject,  giving  quite  a  large  number  of  instances.  Probably 
the  most  surprising  feature  in  connection  with  this  condition  was  occasionally 
the  small  amount  of  inconvenience  caused  by  it. 

It  is  not  always  necessary  to  operate  in  these  cases,  and  the  question  of 
operation  was  not  an  easy  one  to  decide,  as  the  aneurysm  sometimes 
subsided,  records  of  the  gradual  decrease  in  the  size  of  the  tumour  having 
been  met  with. 

Cases  of  arterio-  Case   26. — Captain  D.  had  been  wounded  in  blockhouse  some  time 

venous  aneurysm,  previously  by  ricochet  bullet  off  stone,  which  spattered  him  {a)  in  upper 
third  of  ]-ight  arm,  and  (6)  in  right  side  of  neck  ;  had  profuse  haemorrhage  ; 
used  six  first  field  dressings,  and  had  a  large  swelling  in  the  neck.  On 
admission  to  10  General  Hospital  6th  March,  1902,  had  suppurating  wound 
in  arm,  and  a  small  scabbed  wound  in  neck,  below  the  cricoid,  \  inch  in  size, 
and  of  irregular  shape  ;  considerable  swelling  with  thrill  over  whole  right 
side  of  neck  ;  loud  bruit,  heard  up  to  the  ear  and  down  to  the  clavicle;  no 
discomfort  beyond  hearing  the  bruit  when  lying  on  that  side,  and  some  head- 
ache ;  with  fluorescent  screen  could  see,  and  on  palpation  feel,  a  small  piece  of 
bullet  in  the  neck.  A  piece  of  bullet  and  some  clothing  (khaki)  removed 
from  arm  wound.  11th  April,  1902,  transferred  to  Base. — (Hospital 
Records.) 


Wounds  of  the 
vessels  of  the 
neck. 


Carotid  and 
internal  jugular. 


Case  27.— Major  K.,  admitted  10  General  Hospital  with  varicose 
aneurysm  of  left  carotid  and  internal  jugular  ;  expansile  tumour  ^elow  and 
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behind  angle  of  left  jaw,  size  of  a  pigeon's  egg  ;  thrill  present  ;  _  became 
slightly  smaller,  "  but  no  sign  of  natural  cure."  Common  carotid  tied ; 
pulsation  disappeared  ;  in  a  week  wound  healed,  still  slight  pulsation  and 
thrill,  but  tumour  almost  gone ;  subjective  symptoms  almost  entirely 
disappeared. — (Hospital  Records. ) 

One  case  of  secondary  haemorrhage  from  a  large  vein  was  recorded,  and  Case  of  secondary 
it  is  to  be  noted  that  in  this  case  no  definite  statement  was  made  as  to  the  hsemorrhage. 
presence  or  otherwise  of  sepsis  in  the  track  of  the  bullet  : — 

Case  28. — Private  L.,  wounded  at  Paardeberg  19th  February,  1900. 
Entry  left  side  of  mouth  (passed  through  pharynx) ;  exit  behind  the  posterior 
border  of  left  sterno-mastoid.  "  The  external  jugular  vein  was  bruised,  and 
eventually  sloughing  of  its  wall  took  place  "  ;  consequent  haemorrhage  severe  ; 
the  vein  was  tied.  Neck  wound  nearly  healed  ;  also  injury  to  facial  nerve 
with  paralysis. — (Records  ?>  General  Hospital.) 

Temporary  occlusion  of  the  axillary  artery  was  recorded   in  Case  31.  Temporary 
In  one  instance  of  septic  wound  of  the  face  the  common  carotid  was  tied  for  ^^^11^^^!°°  °^ 
secondary  hEemorrhag-e  of  the  internal  maxillary  ;  the  patient  eventually  died       ^J^'  , 
from  extension  of  sepsis  (20  General  Hospital.)  common  carotid. 


Wounds  of  Large  Nerves  of  Neck. 

These  injuries  will  be  considered  as  far  as  possible  as  lesions  of  individual 
nerves  or  plexuses. 

The  great  majority  of  cases  of  injury  of  the  vagus  were  ones  with  Injuries  of  the 
symptoms  indicating  lesion  of  the  recurrent  laryngeal  branch.  In  a  few,  vag-us. 
however,  acceleration  of  the  pulse  was  taken  as  an  indication  of  injury  to 
the  nerve  trunk.  In  others,  where  the  track  lay  well  above  the  point  of 
origin  of  the  recurrent  nerve,  laryngeal  symptoms  were  still  the  only 
indications  of  damage  to  the  main  trunk.  The  symptoms  more  commonly 
noted  were  hoarseness ;  complete  aphonia ;  (lonstant  distressing  laryngeal 
cough  ;  and  occasionally  vomiting  or  stridor. 

Case  29. — Dr.  T.,  wounded  13th  December,  1901  ;  admitted  Imperial  Case  of  injury  to 
Yeomanry  Field    Hospital  three  days   later.      Entry  circular,         inches  recurrent 
vertically  above  right  sterno- clavicular  articulation ;    exit  2  inches  above  ^'"^^y^S^^^- 
spine  of  right  scapula,  in  line  with  vertebral  border.    Sensation  unimpaired  ; 
unable  to  fully  flex  elbow  joint,  or  to  raise  arm  from  side  ;  some  hoarseness, 
pointing  to  partial  damage  to  right  recurrent  laryngeal  nerve  ;  no  dyspnoea  ; 
little  swelling  round  neck  ;  no  evidence  of  damage  to  bones. — (Major  E.  C. 
NiCHOLL,  RA.M.C.) 

Compare  Case  20  ;  also  a  considerable  number  of  other  cases  quoted  where 
symptoms  pointed  to  injury  of  this  nature. 


Brachial  Plexus. 

A  large  number  of  cases  of  injury  to  this  plexus  v/ere  met  with,  of  which  Injuries  to  the 
a  few  are  noted  below.    It  would  have  been  advantageous  to  give  a  complete  brachial  plexus, 
history  of  some  at  least  of  these  cases,  but  unfortunately  there  were  no 
records  of  their  later  history  available,  as  they  passed  into  other  hands, 
usually  on  transfer  home.    It  was  possible,  however,  in  a  few  cases  to 
distinguish  the  immediate  effects  of  section  or  bruising  of  some  of  the ' 
constituents  of  the    plexus  from  those  more  remote  effects  due  to  scar 
contraction.    The  observations  were  merely  brief  records  of  such  conditions 
as  anaesthesia,  hypereesthesia,  pain,  or  more   or   less    complete  paralysis, 
affecting 'a_  greater  or  less  extent  of  the  distribution  area  of  the  plexus. 
This  sometimes  referred  to  one  or  more  groups  of  muscles,  or  cutaneous  areas, 
and  in  many  instances  it  was  recorded  that  such  disturbance  was  only 
temporary ;   or  one  group  recovered  perfectly,  whereas  another  remained 
affected,  and  while  still  in  this  condition  they  passed  from  observ^ation. 
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Very  rapid  wasting  of  muscles,  with  absolutely  no  indication  of  com- 
mencing recovery,  even  daring  the  short  period  under  notice,  would  suggest 
primary  section  of  the  nerve  ;  but,  in  other  parts  of  the  body,  exactly  similar 
results  were  found  to  follow  severe  contusion,  or  local  transference  of  vibratory 
motion,  and  disappeared  without  operation. 


Cases: —  Casb  30.—  Private  D.,  bullet  entered  left  side  of  neck,  high  up,  and 

(1)  lodged.  Tingling  pains  iu  hand  and  forearm  ;  some  loss  of  power  in  forearm. — 

(Major  NiCHOLL,  E.A.M.C.) 

2  Case  31. — Private   C,  wounded  18th   February,  1900,  Paardeberg  ; 


admitted  3  General  Hospital  33  days  later.  Entry  1  inch  enternal  to  angle 
of  right  scapula;  exit  2^  inches  below  clavicle  [i.e.,  1|-  inches  from  centre  of 
humerus  as  arm  hangs  by  side).  Bullet  passed  along  floor  of  axilla ;  wounds 
healed  on  admission.  "  There  is  no  pulse  in  brachial  artery,  which  is  felt  as 
a  cord  all  down  the  arm  ;  radial  and  ulnar  pulses  absent ;  extra  pulsation 
under  clavicle  ;  a  bruit  can  be  heard ;  much  ecchymosis  there,  and  over 
deltoid ;  paralysis  of  extensors  of  wrist  (wrist  drop),  and,  though  other 
muscles  were  at  first  paralysed,  he  can  now  use  all  but  these."  On  6th  April, 
1900,  pulsation  was  returning  in  brachial  and  radial  arteries. — (Hospital 
Records.) 

(3)  Case  32. — Private- C,  wounded  Paardeberg  18th  February,  1900.  Entry 
2  inches  external  to  sternal  end  of  right  clavicle,  which  was  fractured  ;  exit 
just  below  spine  of  scapula,  traversing  infra  spinous  fossa.  Wounds  healed 
on  admission.  Upper  cord  of  brachial  plexus  reported  to  have  been  injured. 
A  5-inch  incision  had  been  made  over  clavicle,  by  operation,  the  nature  of 
which  was  not  notified.  On  admission  to  3  General  Hospital,  paralysis  of 
musculo -cutaneous  distribution,  viz.,  biceps,  brachialis  anticus,  and  coraco- 
brachialis.  No  flexion  of  elbow  ;  diminished  sensation  over  deltoid  area,  and 
numbness  in  hand  ;  otherwise  normal.  31st  March  invalided  to  Base. — (Civil 
Surgeon  J.  W.  Smith.) 

Mr.  Smith,  in  his  address  at  Manchester  on  5th  December,  1900,  quoted 
the  following  case  : — 

(4)  Case  33. — Private  McK.,  wounded  24th  February,  1900.  Bullet  passed 
obliquely  through  lower  part  of  neck  and  upper  part  of  thorax.  Entry  centre 
of  left  sterno-mastoid ;  exit  right  posterior  axillary  fold  1  inch  external  to 
angle  of  scapula.  It  is  difficult  to  imagine  how  the  great  vessels  escaped  ; 
"  chief  injury  was  to  brachial  plexus,  and,  when  I  saw  him,  though  the 
muscles  were  weak  and  atrophied,  some  motor  power  had  returned  to  all, 
except  the  group  supplied  by  the  muscle  cutaneous," — (Captain  Walton, 
RA.M.C.) 

(5)  Case  34.— Gunner  G.,  admitted  8  Stationary  Hospital  7th  April.  Entry 
(1)  2  inches  below  tip  of  left  acromion  process  ;  exit  (1)  1  inch  below  and 
2  inches  from  acromial  end  of  left  clavicle.  Entry  (2)  2  inches  above  acromial 
end  of  left  clavicle  ;  exit  (2)  4  inches  above  right  clavicle,  in  line  of  outer 
border  of  sterno-mastoid.  Little  power  in  left  shoulder  muscles  or  arm  ;  pain 
on  movement  of  shoulder  or  elbow  ;  no  atrophy  of  muscles  ;  tingling  pains  in 
outer  3|-  fingers.  Skiagram  shows  no  fracture  ;  for  two  days  after  wound  had 
some  dysphagia  ;  cannot  find  any  signs  of  injury  to  vessels  of  neck. — (Captain 
Walton,  RA.M.C.) 

Further  instances  of  symptoms  indicating  injury  to  the  brachial  plexus 
v  ill  be  seen  in  Cases  22,  23,  36  in  this  section,  and  Cases  11  and  17  in  the 
section  on  the  chest,  and  Case  6  in  Imperial  Yeomanry  Hospital  Report. 


Lesion  doubtful 
without  explora- 
tion. 
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Cervical  Sympathetic  Nerve. 

Several  interesting  cases  of  wounds  of  this  nerve  were  met  with.  The 
three  most  prominent  symptoms  noted  were  (1)  suppression  of  sweating  ; 
(2)  myosis  ;  and  (3)  pseudo-ptosis  on  the  injured  side. 

"  Ptosis  "  was  mentioned  as  a  symptom  in  three  of  the  cases,  though  in  Pseudo  piosis. 
one  of  them  the  condition  was,  in  a  later  paragraph,  defined  as  narrowing  of 
the  palpebral  fissure,  and  this  no  doubt  would  be  the  more  correct  description 
of  the  condition  ;  for  this  reason  the  symptom  has  been  referred  to  as  "  pseudo- 
-ptosis."  The  signs  of  section  of  the  cervical  sympathetic  are  so  very  seldom 
„met  with  in  the  human  subject  that  the  four  cases  referred  to  are  of  quite 
unusual  interest,  and  it  is  a  matter  for  great  regret  that  the  "  extraordinary 
train  of  symptoms  "  referred  to  in  Case  37  were  only  mentioned  as  being  of 
that  character,  but  were  not  recorded  in  even  the  briefest  detail.  The  erratic 
pyrexia  in  the  assured  absence  of  malaria  or  sepsis  might  possibly  be 
attributable  to  sympathetic  disturbance,  though  it  was  not  noted  in  the 
remaining  cases. 

In  addition  to  the  above,  marked  cardiac  rhythmic  disturbance  and  sub- 
conjunctival hsemorrhage  were  ascribed  to  injury  of  this  nerve.  As  in  the 
case  of  other  nerves,  symptoms  due  to  immediate  section  must,  where  possible 
be  distinguished  from  those  more  remote  due  to  pressure  from  scar  tissue. 
Tt  was  suggested  by  Mr.  Malcins  t]iat  death  on  the  field  in  not  a  few  instances 
may  have  been  due  to  section  of  the  sympathetic  or  of  the  vagus.  As  the 
question  of  damage  to  the  cervical  sympathetic  is  of  much  interest,  it  will  be 
advantageous  to  note  the  following  places,  amongst  others,  where  reference  to 
this  point  maybe  made  : — Fuch's,  "  Ophthalmology,"  second  edition,  page  333, 
Schafer,  "Physiology  II,"  pages  619,  G57.  Ch.  Bastian,  "Sympathetic,  in 
Quain's  Diet.  Lang.  Encyclopedia.  Med.  Ill,"  page  401.  "  Swanzy,"  fifth 
edition,  page  505.    "  Norris  and  Oliver  III,"  page  606. 

The  following  cases  are  quoted  : —  Cases  of 

suspected  injury 

Case  35. — Private  B,,  admitted  to  20  General  Hospital  from  Convalescent  *o 
camp  for  X-ray  examination.  15th  November,  "fluorescent  screen  showed  a  " 
bullet  lying  above  left  clavicle,  \  inch  below  point  of  entry."  Complained  of 
pain  in  left  shoulder  and  arm,  and  tliat  when  he  took  exercise  he  sweated  only 
on  the  right  side;  left  pupil  smaller  than  right,  re-acted  only  slowly  to  light  ; 
ptosis  of  left  eyelid.  Accurately  localised,  the  bullet  was  found  to  be  lying 
with  its  point  f  inch,  its  base  f  inch,  from  the  surface,  and  point  1  inch, 
base  f  inch,  from  the  mid-line.  On  25th  November,  at  an  operation  for 
removal  of  the  bullet,  the  internal  jugular  vein  was  accidentally  injured,  and 
ligatured,  but  the  bullet  was  not  found. — (Colonel  Bruce,  Pt.A.M.C.) 


sympathetic. 
(1) 


Case  36. — Captain  P.,  wounded  26th  December,  1900  ;  admitted  Howick  (2) 
General  Hospital.  Entry  right  side,  3  inches  below  apex  of  mastoid  process, 
at  posterior  border  of  sterno-mastoid  ;  exit  just  behind  posterior  axillary  line 
on  right  side  at  level  of  angle  of  scapula.  Hsemy ptosis  ;  cough  ;  no  evidence 
of  injury  to  large  vessels  ;  looks  ill ;  pain  in  back  of  right  arm  and  forearm  ; 
some  temporary  paralysis  of  right  arm  ;  has  ptosis  right  eyelid  ;  right  pupil 
much  smaller  than  left ;  complains  of  difficulty  in  reading  ;  palpebral  fissure 
narrower  on  right  side ;  anaesthesia  over  area  of  distribution  of  musculo-spiral 
nerve  ;  marked  loss  of  power  of  extensors  and  pronators  of  forearm  {sic)  ;  has 
other  areas  of  hypersesthesia  in  arm  and  forearm ;  dulled  vocal  resonance  at 
right  base  ;  moist  rales  ;  slight  dulness  to  percussion. — (Hospital  Kecords.) 


Case  37.— Civil  Conductor  G.,  admitted  38  Stationary  Hospital  31st  July, 
1901  ;  had  been  wounded  whilst  walking  on  column.  Entry  "carotid  sheath 
between  artery,  internal  jugular  vein  and  vagus  ;  passed  between  longus  colli 
and  rectus  capitis  anticus  major  ;  hit  sympathetic  nerve  in  front  of  spinal 
column;  entered  left  lung;  exit  left  side  at  back  below  angle  of  scapula. 
Symptoms  various,  and  due  to  irritation  of  middle  cervical  ganglion,  through 
which  latter  being  injured  the  extraordinary  train  of  symptoms  occurred  "  : 
had  some  hypostatic  pneumonia;  temperature  during  first  il  days  varied  from 
99-6°  to  105°,  then  fell  to  normal. — (Hospital  Records.) 
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See  also  Case  21,  where  a  pinpoint  pupil  was  noted  on  the  side  injured; 
and  38,  where  ptosis  was  noted. 

Phrenic  Nerve. 

Injuries  to  the  In  several  cases  of  wounds  of  the  neck  temporary  dyspnoea  was  noted, 

neck'^^^  been  suggested  that  this  may  have  been  due  to  lesion  of  the 

phrenic  nerve.  In  a  case  quoted  in  the  Imperial  Yeomanry  Hospital  Reports, 
the  patient  was  admitted  60  hours  after  being  wounded.  The  entry  was 
immediately  internal  to  the  sterno-mastoid,  at  the  level  of  the  cricoid  car- 
tilage, and  the  exit  in  mid-line,  behind,  at  level  of  fourth  cervical  spine.  The 
only  symptom  was  dyspnoea  for  a  few  hours. 


Other  Nerves  in  the  Neck. 

Other  nerves.  Attention  may  be  drawn  to  the  nerve  symptoms  in  Case  7,  where  the 

elevators  of  the  scapula  escaped,  whilst  the  deltoid  supra  and  infra  spinatus 
did  not.  No  cases  of  neuralgia  due  to  injury  to  the  nerves  of  the  neck  were 
recorded.  Some  cases  of  unilateral  paralysis  of  the  tongue,  due  to  damage  to 
the  hypoglossal  in  the  neck,  were  recorded. 

Case  38. — ^Trooper  H.,  wounded  by  Mauser,  27th  May,  1901  ;  admitted 
to  15  Stationary  Hospital  same  day.  Entry  at  back,  |-  inch  to  right  of  fifth 
dorsal  spine  ;  exit  through  cheek,  1  inch  below,  and  \  inch  external  to  malar 
process  ;  both  wounds  same  size  and  healed  by  first  intention.  Ptosis  right 
side  ;  right-sided  paralysis  of  the  tongue  ;  difficulty  in  articulation  ;  alteration 
in  tone  of  voice,  being  small,  sharp  and  lacking  in  resonance ;  discharged 
6th  August,  1901  ;  still  with  some  ptosis  and  right-sided  paralysis  of  tongue. 
Three  months  later  tongue  had  not  improved  ;  ptosis  almost  gone  ;  voice 
stronger. — (Hospital  Records). 

Statistical  Note. 

In  the  Imperial  Yeomanry  Field  Hospital,  of  13  cases  of  gunshot  wounds 
in  neck,  6  were  flesh  wounds.  The  brachial  plexus,  the  recurrent  laryngeal, 
and  the  trachea  were  wounded  each  in  two  cases,  and  in  1  there  was  fracture 
of  clavicle. 
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SECTION  VII. 
By  Bt.  Lieut.-Colonel  S.  Hickson,  R.A.M.O. 


GUNSHOT  INJUKIES  OF  LONG  BONES  AND  JOINTS. 

The  following  short   report  on  gunshot   injuries  of  the   long  bones  and 
joints  observed  during  the  late  South  African  War  has  been  prepared  from 
notes  of  ca^es  kept  in  the  official  case-books  by  officers  of  the  R.A.M.C.  and 
Civil  Surgeons  attached  to  the  troops.     Completed  cases  only  have  been 
included  in  this  Report,  that  is,  those  which  have  been  followed  to  their 
termination  in  recovery,  death,  or  invaliding.     Very  many  notes  were  taken  Nature  of  report, 
for  so  short  a  period,  or  so  briefly,  as  to  be  of  no  service.    This  was  unavoid- 
able owing  to  the  necessary  evacuation  of  wounded  from  the  front,  sudden 
moves  of  medical  officers,  and  other  conditions  inseparable  from  active  service. 
Had  the  incomplete  cases  been  included,  the  numbers  dealt  with  would  have 
been  more  than  doubled.    Naturally,  the  greater  number  of  notes  have  been 
supplied  by  surgeons  attached  to  the  General  or  Stationary  Hospitals,  as  the 
nature  of  the  duties  in  the  field,  and  the  necessity  of  moving  wounded, 
rendered  continuous  observation  and  the  noting  of  cases  practically  impossible 
for  those  employed  in  field  units.    The  great  majority  of  rifle  wounds  were 
caused  by  the  Mauser  or  Lee-Metford  service  pattern  bullets,  but  other  small- 
ai^m  projectiles  were  also  employed   by  the  Boers,  such  as  the  different 
varieties  of  expanding  Mauser  or  Lee-Metford  bullets,  Martini-Henry,  Snider,  Deals  mostly  with 
Guedes,  &c.    A  considerable  number  of  shell  wounds  have  also  been  reported,  Mauser  wounds, 
including  the  Vickers-Maxim   and  some   shrapnel    and  revolver  wounds, 
the  latter  being   mostly  accidental  cases.      Taking  the  regulation  Mauser 
as  the  standard,  the  varieties  of  wounds  ranged  within  very  wide  limits,  from 
extreme  shattering  and  pulverization  to  simple  perforation  without  solution 
of  continuity  ;  and,  broadly  speaking,  this  noticeable  diversity  depends  on 
two  factors — (a)  the  part  of  the  bone  involved  and  the  resistance  it  offered, 
and  {b)  the  velocity  of  the  bullet.    In  the  shafts  of  long  bones  the  density  of 
the  compact  tissue  offers  a  resistance  to  the  passage  of  the  bullet  which  is 
absent  in  the  softer  cancellous  structure  of  the  epiphyses ;    hence,  in  the  Comminuted 
fo  rmer,  the  type  of  fracture  is  generally  comminuted  to  i\,  greater  or  lesser  shaft,  and 
degree,  while  in  the  latter  simple  perforation  or  grooving  is  more  usual.    The  ^^^'Je^^^ 
degree  of  destruction  caused  in  the  shaft  of  a  long  bone  depends  mainly  on  '^P^P 
the  velocity  of  the  projectile  at  the  moment  of  impact ;  or,  in  other  words,  the 
range  of  fire,  the  closer  the  range  the  greater  being  the  injury.    In  can-  Influence  of 
cellous  bone,  on  the  other  hand,  perforation   occurred  at  all  ranges,  mere  ^^^S^- 
perforations  at  short  ranges  being  exceptional  and  unexpected.     No  doubt 
other  factors  assist  in  determining  the  different  varieties  of  fractures  met 
with,  such  as  the  direction  of  the  bullet  with  regard  to  the  sectional  area  of 
the  bone  at  the  point  of  impact ;  for  instance,  a  bullet  striking  a  bone  so  as  to  Direction  of 
pass  through  the  middle  of  the  medullary  cavity  will  inflict  injuries  which  bullet, 
the  same  bullet  at  the  same  velocity  will  certainly  not  cause  should  it  strike 
the  bone  at  a  tangent.     The    angle  of  impact,  whether  perpendicular  or  Angle  of  impact, 
oblique  to  the  long  axis  of  the  bone,  must  also  be  taken  into  ;iccount,  the 
former  tending  to  cause  a  somewhat  tranverse  form  of  fracture  with  great 
local  comminution  into  minute  fragments  ;  the  latter  to  oblique  fractures  with 
the  formation  of  long  fragments  and  fissures.     It  is  probable  also  that  the 
density  of  the  long  bones  varies  in  different  individuals,  and  this  certainly 
contributes  to  variations  of  tyjje  in  fractures  of  the  shaft  at  similar  ranges. 
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Fractures  of  the  Shafts  of  Long  Bones. 


Comminuted 
fractures. 


Short-range  type. 


Character  of 
■wound. 


Explosive  type. 


Generally 
suppurate. 


Examples  :- 
Femur. 


Bone  deeply 
placed,  compara- 
tively small  exit 
wound. 


Boue  superficial, 
large  exit  wound. 
Radius. 


Comminuted  Fractures. — This  is  by  far  the  commonest  form  of  fracture 
of  the  diaphysis,  and  we  meet  with,  I  think,  three  types  varying  in  intensity 
with  the  range  of  fire  : — 

I.  The  short-range  type,  caused  at  a  range,  say,  up  to  200  yards,  by  the 
impact  of  a  hard-cased  bullet  travelling  at  a  high  velocity,  and  crossing  the 
centre  or  near  the  centre  of  the  medullary  cavity.  This  is  the  most  severe 
form,  and  presents  somewhat  the  following  appearances.  The  aperture  of 
entry  in  the  skin  is  small,  circular,  and  equal  in  diameter  to  the  bullet ;  exit, 
larger,  generally  irregular  in  outline,  sometimes  with  ragged  edges  ;  it  may  be 
very  large,  two  or  three  inches  or  more  in  diameter,  and  from  this  area  the 
skin  is  absent,  or  exists  only  as  a  thin  bridge.  A  high  degree  of  communition 
of  the  bone  is  present ;  the  number  of  fragments  may  often  be  reckoned  by  the 
dozen  ;  generally  they  are  small  in  size,  and  in  the  actual  track  of  the  bullet 
the  bone  is  often  reduced  to  mere  powder,  and  presents  a  complete  gap  of 
perhaps  two  or  more  inches.  In  addition  to  local  shattering,  the  bone  is 
generally  the  subject  of  extensive  fissures,  radiating  from  the  point  of  impact, 
sometimes  causing  complete  separation  of  long  fragments  from  the  shaft. 

So  great  is  the  force  of  impact  that  the  fragments,  receiving  a  certain 
amount  of  energy  from  the  bullet,  are  forced  into  the  surrounding  tissues,  o^ 
even  completely  out  on  the  exit  side,  or  they  may  be  thrust  through  the  skin 
and  so  make  secondary  apertures  of  exit.  A  large,  somewhat  conical  cavity 
is  formed  in  the  limb  (the  apex  being  at  the  point  of  entry)  containing  blood, 
fragments  and  debris  of  bone,  and  torn  shreds  of  the  soft  tissues.  In  bones 
not  well  covered  with  muscle,  such  as  those  of  the  lower  half  of  the  forearm  or 
the  tibia,  this  type  of  wound  is  generally  known  as  the  "  explosive,"  and  is 
characterised  by  a  very  large,  irregular  aperture  of  exit,  from  which  protrudes 
jagged  ends  of  muscles  or  tendons.  It  may  also  be  seen  in  the  arm,  where 
masses  of  the  biceps  or  triceps  may  form  large  protrusions  ;  but  in  a  deeply 
covered  bone,  such  as  the  fenmr,  although  the  destruction  to  the  bone  itself 
may  be  just  as  great,  the  strong  muscles  surrounding  it  prevent  any  great 
increase  in  size  of  the  wound,  or  protrusion  of  muscles  and  other  tissues.  Sepsis 
is  the  rule  in  this  type  in  consequence  of  the  size  of  the  wound  and  its 
lacerated  condition. 

The  following  examples  of  short-range  v:ou7ids  are  taken  from  reports  on 
cases  by  various  officers  R.A.M.C,  and  civil  surgeons  : — 

Case  1. — L.  C.  A.  E.,  aged  22,  wounded  near  Springfontein  24th  Sep- 
tember, 190.].  Projectile,  Lee-Metford ;  range,  50  yards.  Taken  to  Boer 
Farm  for  24  hours,  then  removed  in  ambulance  to  12^  General  Hospital.  Left 
thigh ;  small  circular  entrance  wound  3^  inches  below  and  in  line  with 
trochanter  major  ;  femur  fractured  at  junction  of  upper  and  middle  third. 
Exit  wound  size  of  halfpenny  piece  ;  on  inner  aspect  of  left  thigh,  ragged, 
everted,  exuding  dirty,  sanious  fluid.  Bullet  then  entered  right  thigh  at 
upper  and  inner  part ;  entry  size  of  shilling  piece,  and  was  retained  in  thigh. 
X-rays  showed  almost  transverse  fracture  of  left  femur  at  upper  third,  with 
two  large  splinters.  No  fracture  in  right  thigh,  but  bullet  broken  up.  Septic. 
Both  thighs  explored,  some  loose  bony  fragments  removed  from  left,  and" 
bullet  from,  right  thigh.  Drainage  tubes  in  left ;  frequent  irrigation.  Splint 
with  weight  extension  to  limb.  Subsequent  removal  of  sequestra.  Pieces  of 
clothing  came  away  from  right  thigh.  Result — union  with  about  ^  inch 
shortening.    Invahded  to  England. — (Major  Loughebd,  E.A.M.C.) 

Case  2. — Private  W.,  aged  27,  wounded  accidentally  by  comrade  on 
18th  May,  1902.  Bange,  1  yard.  Wound  of  entry  small  and  round,  at 
posterior  aspect  forearm,  over  radius,  3  inches  from  elbow.  Exit  on  anterior 
surface  forearm  6  inches  by  2|-  inches  in  diameter,  and  from  this  area  skin 
completely  absent.  Radius  greatly  comminuted  near  insertion  of  pronetor 
radii  teres ;  fragments  of  bone  lying  in  track  ;  protrusion  of  muscles  and 
tendons  ;  profuse  primary  haemorrhage  ;  field  dressing,  with  tourniquet  to 
brachial. '  Admitted  same  day  to  40  Stationary  Hospital.  Wound  packed. 
Cyanide  dressings  ;  splints,     Complete  paralysis  of  median  and  radial  nerves. 


171 


the  widely  separated  ends  of  which  were  seen  in  the  wound.  Kemoval  of 
loose  fragments  of  bone.  Subsequent  union  of  bone,  and  granulation  of 
wound.  Transferred,  as  hospital  closed.  No  return  of  nerve  power. — 
(Lieutenant  Babington,  E.A.M.C.) 

Case  3. — Private  D.,  aged  27,  wounded  at  Zerspruit  25th  February,  Humerus. 
1902.  Mauser^  at  short  range.  Entry  small,  at  lower  angle  of  scapula  ;  bullet 
passed  through  axilla,  and  emerged  outer  aspect  arm  about  deltoid  insertion. 
Exit  wound  size  of  half-crown  piece.  Treated  20  General  Hospital.  Explora- 
tion 28th  February,  1902  ;  no  fragments  removed  ;  arm  put  up,  away  from 
side  ;  sepsis.  24th  March,  1902,  arm  refixed  and  counter  openings  made. 
3rd  May,  1902,  union  by  bridging  callus.  Several  sequestra  subsequently 
came  away.  Wrist  drop  from  implication  of  musculo  spiral.  13th  June,  1902, 
invalided.    Still  small  sinus  and  wrist  drop. — ^(Civil  Surgeon  Gairdner.) 


II.  The  medium-range  type. — This  differs  in  degree  from  the  first  type,  Medium  rauge 
being  less  severe.    It  is  produced  at  a  longer  range,  say  from  300  to  800  yards,  *yP^- 

and  the  conditions  are  modified  by  the  lower  velocity  of  the  bullet.  When 

caused  by  an  undeformed  bullet,  the  "  explosive  effects  "  on  the  soft  parts  are  Character  of 

often  absent ;  the  exit  is  still  considerably  larger  than  the  entrance  wound,  wound. 

but  the  soft  parts  are  not  lacerated  to  the  same  extent.    The  bone  is  highly 

comminuted,  but  not  forced  out  of  the  tissues  as  in  the  former  variety  ;  neither 

is  it  broken  up  into  so  many  or  such  small  fragments.    This  is  the  range,  I 

believe,  which  commonly  causes  the  "  butterfly  "  type  of  fracture,  i.e.,  a  pure 

stellate  form,  with  the  four  fissures  forming  the  star  running  a  short  course 

to  the  circumference  of  the  bone. 

The  following  two  cases  are  taken  from  notes  .supplied  by  Civil  Surgeon  Examples: — 
Irvine  : — 

Case  4.— Captain  M.  S.,  wounded  at  Pieter's  Hill  27th  February,  1900.  Femur. 
Probably  Mauser.  Estimated  range  about  300  yards  ;  admitted  Base 
Hospital,  Pietermaritzburg,  tM^o  days  later.  Entrance  wound  ;  normal  Ma-user 
in  right  fold  of  buttock,  1  inch  below  ischial  tuberosity.  Exit  large,  1  inch 
by  ^  inch,  in  front  of  thigh,  in  middle  line.  Severe  fracture  of  femur. 
Enormous  swelling  of  thigh.  Antiseptic  dressings  ;  Listen's  long  splint,  with 
internal  and  posterior  splints  ;  weight  extension.  Aseptic  union  in  six  weeks, 
but  some  tilting  of  upper  fragment.  On  ninth  week,  plaster  case  to  thigh, 
with  waistband.    Invalided  to  England  in  May. — (Hospital  Becords.) 

Case  5. — Entry  small  and  circular  ;  exit  larger,  size  of  two  shilling  piece.  Fracture  of 
Humerus  comminuted,  with  fissuring  upwards  and  downwards.    Suppuration  hu'^^erus  of 
with  subsequent  non-union,  for  which  condition  ends  of  bone  were  refreshed  j^i^ove 
and  brought  together  with  silver  wire.    Musculo-spiral  nerve,  which  had  been 
completely  divided  by  bullet,  was  sutured.    Result — Union  and  invaliding. — 
(Hospital  Records.) 

Case  6. — Private  O.,  admitted  13  General  Hospital  18th  April,  1902.  Tibia. 
Entry  behind ;  exit  larger,  in  front.  Bone  greatly  comminuted,  but  not 
completely  divided.  A  small  piece  remaining  intact  on  outer  side.  Septic. 
Removal  of  loose  fragments ;  drainage  tubes.  Several  pockets  of  pus 
subsequently  incised,  and  some  necrosed  bone  removed.  Progress  favourable 
on  30th  August,  1902,  wlien  transferred  to  20  General  Hospital. — (Civil 
Surgeon  Mansel.) 

III.  The  long-range  type  may  be  considered  to  occur  from  any  range  of  Long-range  type, 
oyer  900  yards.    In  this  variety  we  find  the  severity  of  all  the  signs  steadily 
diminishing  as  the  range  increases.    The  entrance  and  exit  wounds  tend  to  Character  of 
approximate  in  size  and,  at  the  longer  ranges,  are  about  equal  in  diameter,  wound. 

The  soft  parts  are  not  injured  to  any  marked  extent,  and,  although  the  bone 
is  comminuted,  there  is  less  tendency  to  complete  separation  of  fragments,  and 
these  are  few  in  number,  although  they  may  be  large  in  size.  The  "  buttress  " 
or  "  wedge  "  fractures  are  common  at  this  range,  and  the  bullet  often  lodges 
either  m  the  bone  or  soft  tissues.  Suppuration  should  not  often  occur  in  this 
(G7SG)  Y  2 
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Sepsis  not  so 
common. 


Ulna. 


type,  but  the  first  dressing  will  determine  the  course  of  the  wound  in  this 


respect. 


Examples  :- 


Humerus. 


Humerus. 


Case  7. — Pieter  du  P.,  a  Boer  prisoner,  wounded  near  Winburg.  Range 
unknown.  Projectile,  Lee-Metford.  "Treated"  in  a  laager  for  one  week. 
Dressed  with  dirty  wet  rag  moistened  from  neighbouring  "  spruit."  Taken  to 
34  Stationary  Hospital.  Entrance  wound  small  at  middle  of  flexor  surface  of 
forearm,  near  inner  border ;  ulna  fractured.  No  exit ;  bullet  retained  in 
extensor  muscles.  The  whole  limb  gangrenous  from  finger  tips  to  elbow. 
Amputation  of  arm  below  deltoid  insertion.  No  sutures.  Suppuration  ot 
stump,  followed  by  pleurisy  and  suppurative  phlebitis  in  leg.  Recovered, — 
(Captain  Goddard,  R.A  .M.C.) 

Case  8. — -Corporal  M.,  wounded  16th  February,  1900.  Projectile, 
Mauser.  Estimated  range  1,000  yards.  Entry  small,  over  middle  of  shaft 
humerus,  outer  side  of  arm  ;  exit  slit-like,  about  1  inch  long  at  corresponding 
position  on  inner  side  ;  admitted  1  General  Hospital  28th  February,  1900. 
Comminution  of  shaft.  Remained  aseptic  throughout.  Rectangular  splints, 
internal  and  external.  Good  union.  Discharged  hospital  18th  March,  1900. — 
(Civil  Surgeon  W.  Squfee.) 

Case  9. — Private  B.,  slightly  comminuted  fracture  of  humerus,  lower 
third.  Projectile,  Mauser  ;  estimated  range  1,000  yards  ;  exit  |  inch  diameter. 
Aseptic  throughout.  Treated  by  plaster  of  Paris  case  ;  admitted  hospital 
5th  March,  1900.  Transferred  to  Base  26th  March,  1900.  Result— Firm 
union  in  good  position. — (Civil  Sm^geon  John  H.  PEGa) 

Perforating  Fractures. — In  the  cancellous  tissue  of  the  epiphj'ses, 
perforation  is  the  rule,  but  it  is  comparatively  rare  in  the  shafts  of  long  bones 
on  account  of  their  density  and  resistance,  ft,  however,  does  occur,  mostly  at 
medium  or  long  ranges,  and  may  perhaps,  be  explained  by  the  structural 
peculiarity  of  the  individual  bone,  in  addition  to  the  low  velocity  of  the  bullet 
and  its  rotatory  motion.  The  apertures  of  entrance  and  exit  are  generally 
similar  in  size,  and  as  a  rule  these  injuries  heal  readily,  the  perforation  being 
often  only  suspected  from  the  direction  of  the  bullet  track.  Skiagrams  do 
not  alwEtys  give  a  clear  representation  of  the  injury.  These  fractures  of  the 
diaphyses  are  seldom  pure  perforations,  i.e.,  cleanly  drilled  holes,  as  a  small 
piece  of  compact  tissue  is  often  detached  from  the  aperture  of  exit,  or  small 
radiating  fissures  extend  from  the  track  to  the  circumference,  causing  some 
comminution,  with  or  without  displacement. 
Examples  : — 

Partial  perfora-  Case  10. — Private  D.,  aged  27,  wounded  19th  March,  1900,  at  Paarde- 

tion  of  middle  of  herg.  Projectile,  Mauser  ;  range  unknown.  Sensation  of  receiving  "  sledge- 
spSiJ^g^  buUet  hammer  "  blow  ;  admitted  6  General  Hospital  4th  April,  1900.  Entry  healed, 
embedded  i'n bone.  '3  inches  in  diameter,  on  antero-external  aspect  right  thigh,  about  middle. 

No  exit ;  no  symptoms.  Discharged  hospital  same  day  ;  no  skiagraph  taken. 
Re-admitted  20th  April,  1900  ;  pain  in  thigh  ;  hard  body  felt  at  middle  of 
posterior  aspect ;  X-rays  showed  bullet  projecting  from  posterior  surface  of 
iomur,  with  fiat  piece  of  bono,  detached  from  shaft,  lying  behind  tip  of  bullet ; 
bullet  deformed  to  right  angle,  removed  along  with  splinter  of  femur.  Patient 
recovered  quickly.  Transferred  to  Base  6th  May,  1900. — (Civil  Surgeon 
Newington.) 


Perforations. 
Rare  in  shafts. 


Character  of 
wound. 


Perforation  of 
shaft  tibia,  with 
slig-lit  splintering. 


Impure  perfora- 
tion of  tibia. 


Case  11. — Private  B.,  wounded  7th  June,  1900,  at  Rhenoster  Spruit; 
admitted  :i  General  Hospital  15th  June,  1900.  Entry  8|-  inches  below  right 
patella,  f  inch  outside  tibial  ridge.  On  admission  both  v/ounds  healed  ;  no 
clinical  sign  of  fracture  ;  pain  over  entry  ;  X-rays  showed  perforation  of  tibia, 
with  incomplete  splintered  fracture  ;  no  splints  required  ;  good  recovery. — 
(Civil  Surgeon  A.  Young.) 

Case  12. --Trumpeter  M.,  aged  25,  wounded  near  Standerton,  8th 
February,  1900  ;  range  unknown  ;  admitted  16  General  Hospital  19th 
February,  1900.    Entry  at  outer  aspect,  upper  third  of  calf    Exit  through 


inner  half*  tibia,  middle  leg,  2  inches  diameter.  Entry  healed.  Exit  very 
septic.  Secondary  hasmorrhage  posterior  tibial.  Popliteal  artery  tied.  No 
splints,  as  tibia  not  completely  fractured.  Later,  removal  of  some  necrosed 
bone.    Result  good.    Invalided  to  England. — (Notes  not  signed.) 

Casl;  13.— Private  P..  wounded  Golden  Gate,  28th  July;  projectile,  Sliaft  f/f  ulna. 
Mauser  ;  lange  unknown.  Entry  4  inches  below  external  condyle  right 
humerus,  on  posterior  aspect  forearm.  Exit  4  inches  below  internal  condyle, 
on  inner  side  forearm.  Both  wounds  small.  X-rays  showed  perforation  of 
ulna  at  site  of  wounds  ;  much  callus  aroiuid  perforation  ;  some  splinters.  Not 
a  complete  fracture;  no  splints  used.  Healed  aseptically  "in  quite  a  short 
time"  ;  movements  good. — (Civil  Surgeon  Kiekman.) 

Gutter,  Grooved  or  Notched  Fractures. — These  only  require  a  brief  Gutters: 
notice  in  this  report.  They  ai^e  of  the  nature  of  incomplete  perforations,  ^^l'"^'^^  'J"^^ 
i.e.,  a  tunnel  wanting  the  roof,  and  are  rare  in  the  diaphyses,  though  not 
uncommon  in  the  epiphyses  in  connection  with  wounds  of  the  joints.  Some 
notched  fractures  are  considered  by  Mr.  Makins  to  be  slight  degrees  of  wedge 
fractures.  Gutters  are  generally  produced  by  glancing  blows  uear  the 
periphery  of  the  shafts,  and  are  not  unlike  similar  fractures  of  the  cranial 
vault. 

Examples  : —  Examples  :— 

Case  14. — Sergeant  S.,  aged  33,  wounded  while  stepping  from  train  at  Shaft  of  tibia. 
Ganna  Bridge  during  Scheeper's  attack  on  train  ;  range  30  yards  — 
21st  July,  1901  ;  admitted  same  day  Hospital  Beaufort  West.  Entry  inner 
side  tibia,  below  tuberosity.  Track  passed  upwards  and  outwards  for  about 
3  inches,  ploughing  furrow  through  bone  ;  wounds  separated  by  narrow  bridge 
of  skin.  Suppurated.  Track  laid  open.  Small  splinter  removed.  Healed, 
but  took  considerable  time. — (Captain  Evans,  R.A.M.C.) 

Case  15.— Private  G.    Range  400  yards.    Entry  small    Exit  a  little  Shaft  of  tibia, 
larger.    Bullet  passed  through  interosseous  space,  grooving  tibia.  Remained 
aseptic.    Gauze  dressings.    No  splint.    Admitted  to  hospital  1st  December, 
1900.    Discharged  31st  December,  1900. — (Civil  Surgeon  Wright.) 


Treatment  of  Fractures  of  the  Shafts  in  Genei-al. 

The  most  important  measure  in  tlie  treatment  of  all  gunshot  injuries  of 
bones,  whatever  their  nature  and  position,  is  the  prev^ention  of  septic  changes 
in  the  wounds.    It  is  the  occurrence  of  suppuration  that  threatens  the  life  of  Sepsis  the  cause 
the  patient  and  necessitates  amputation  in  the  vast  majority  of  cases  requiring  °^  death  and  of 
that  operation.    Everything  else  sinks  into  insiguitieance  beside  it,  and  a 
fracture  presenting  the  highest  degree  of  comminution  is,  if  aseptic,  of  less 
moment  than  a  trivial  one  in  which  suppuration  has  occurred.    Not  only  does 
suppuration  cause  delay  in  union  and  lead  to  necrosis,  but  it  is  only  too  often 
the  precursor  of  acute  infection  and  general  septicsemia,  and,  occasionally,  of 
septic  osteomyelitis.    Unfortunately,  owing  to  the  conditions  attendant  on 
service  in  the  field,  suppuration  occurs  in  a  considerable  number  of  comminuted 
fractures  ;  the  wounded  often  lie  for  hours  without  skilled  assistance,  exposed  Causes  of 
to  all  the  dangers  of  infection  ;  the  first  field  dressing  is  often  inadequate,  suppuration, 
or  applied  with  dirty  hands.    Long  journeys,  rendering  efficient  dressing 
itripossible,  have  often  to  be  undertaken  before  a  hospital  is  reached,  and  the 
nature  of  the  wound,  even  if  properly  attended  to  at  the  moment  of  its  . 
infliction,  lends  itself  to  the  unfavourable  issue.    Fractures  of  the  close-range 
type,  from  the  extensive  comminution,  laceration  of  the  soft  parts,  large  exit 
wounds,  and  accompanying  haemorrhage,  are  peculiarly  liable  to  suppuration, 
and  it  is,  I  think,  the  experience  of  all  surgeons  who  have  served  in  South 
Africa  that  aseptic  fractures  of  this  severe  type  are  exceptional.    All  agree 
that  the  most  rigid  antiseptic  precautions  should  be  taken  on  dressing  wounds 
for  the  first  time,  and,  when  means  are  at  hand,,  thorough  sterilisation  of  a 
large  area  around  the  wound  Math  soap,  razor,  nail  brush,  ether  or  turpentine, 
and  a  free  use  of  some  reliable  antiseptic  lotion,  is  unperative. 
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Exploration  and 

removal  of  loose 
fra,a-ments. 


Severe  injury 
caused  by 
fraffmeut. 


Examples  of 
septic  and  aseptic 
comminutions  of 
femur. 

Aseptic, 


On  the  subject  of  the  advisability  of  exploring  comminuted  fractures  and 
removing  loose  fragments  of  bone,  differences  of  opinion  seem  to  exist.  Some 
surgeons  in  their  reports  are  strongly  opposed  to  this  practice,  and  others  as 
firmly  convinced  of  its  necessity.  The  truth  seems  to  lie  between  the  two 
extremes  ;  and  the  nature  and  condition  of  the  fracture,  as  well  as  the 
possibility  or  otherwise  of  aseptic  work,  should,  I  think,  decide  our  action.  If 
the  fracture  be  septic  and  highly  comminuted,  the  exit  wound  should  be 
explored  (being  increased  by  incision  if  necessary)  and  all  loose  fragments 
removed.  It  is  useless  and  dangerous  to  leave  them  m  situ ;  they  are 
detached  from  the  bone,  probably  denuded  of  periosteum,  and  will  later 
necrose  and  lead  to  prolonged  suppuration,  and  require  removal  by  operation 
at  a  subsequent  date.  Should  the  fracture  be  aseptic  and  badly  comminuted, 
with  fragments  of  bone  separated  from  their  attachments  and  lying  loose  in 
the  surrounding  tissues,  they  should  also,  I  think,  be  removed,  after  careful 
sterilisation  of  the  neighbourhood  of  the  wound,  surgeon's  hands,  instruments, 
dressings,  &c.  If  the  fracture  be  aseptic,  the  comminution  not  very  severe, 
and  the  fragments  not  much  displaced,  nothing  is  to  be  gained  by  inter- 
ference, and  harm  may  result.  It  is  sufficient,  in  the  latter  case,  to  sterilise 
the  wound  and  its  neighbourhood,  apply  antiseptic  dressings,  and  place  the 
limb  on  suitable  splints.  The  following  case  illustrates  the  injury  a  sharp 
fragment  of  bone  is  capable  of  producing  : — 

Case  16. — Driver  S.,  wounded  at  50  yards  range  (Mauser)  ;  admitted 
3  General  Hospital  80tli  October,  1900.  Entrance  wound  small,  at  middle 
posterior  surface  thigh.  Exit  same  level  on  inner  surface,  1^  inches  by 
1^^  inches  diameter ;  wound  dressed.  Plaster  of  paris  case  (Croft's  with  zinc 
strengthening)  applied  to  limb.  Loss  of  circulation  and  sensation  in  limb ; 
amputation,  middle  third  thigh.  Femoral  artery  found  divided  by  splinter 
of  bone  ;  stump  suppurated.  Some  necrosed  femur  subsequently  removed. 
Granulation  and  recovery.  Sent  to  Base  19th  January,  1901. — (Notes  not 
signed.) 

The  following  four  cases  of  severe  comminution  of  the  femur  are  quoted 
as  offering  contrasts  between  septic  and  aseptic  wounds  of  the  same  bone  :— 

Case  17. — Prisoner  of  war,  W.  C,  wounded  near  Ladysmith  23rd  ApriL 
1902.  Entry  and  exit  large  ;  femur  shattered  as  high  as  its  middle,  and  into 
knee  joint;  femoral  artery  wounded.  Admitted  19  Stationary  Hospital 
30th  April,  1902.  Thigh  and  leg  intensely  swollen,  and  throbbing  pain 
unbearable  ;  limb  sterilised  ;  femoral  artery  ligated  in  Scarpa's  triangle. 
Wounds  healed  aseptically  ;  bone  united.  Only  complications  were  small 
slough  on  outer  side  leg,  and  persistent  pain  in  ankle  on  walking.  Invalided.^ — ■ 
(Lieut.-Colonel  S.  Westcott,  KA.M.C.) 


Aseptic.  Case  18. — Captain  N.,  wounded  Magersfontein  10th  December,  1899  ; 

admitted  1  General  Hospital,  Cape  Town,  14th  December,  1899.  Comminu- 
tion middle  third  femur.  Bullet  retained ;  splints,  with  weight  extension  ; 
removal  of  bullet  from  opposite  side  of  thigh  ;  large  amount  of  callus ;  firm 
union  ;  no  shortening  detected. — (Civil  Surgeon  Watson.) 

Peptic.  Case   19. — Private  C.   H.,  wounded  Alleman's  Nek.     Entry,  middle 

anterior  surface  thigh.  Exit  Ijehind,  at  level  of  gluteal  fold.  Admitted 
4  General  Hospital  27th  June,  1900.  Entry  healed  ;  exit  septic  ;  exploratory 
incision  through  exit  ;  comminution  and  overlapping  of  ends  of  femur ; 
extension  on  inclined  plane;  no  union.  On  17th  July,  1900,  amputation  at 
seat  of  fracture ;  secondary  hsemorrhage ;  wound  reopened,  and  vessels 
secured  ;  healed. — (Captain  Martin,  S.A.C,  and  Major  Freyer,  KA.M.C.) 

Septic.  Case  20. — Private  H.,  wounded  13th  December,  1900;  admitted  to 

2  General  Hospital.  Bullet  had  traversed  thigh  from  before  backwards, 
shattering  the  femur  just  below  trochanters ;  great  swelling  ;  very  septic ; 
foul  pus  and  gas  escaping  from  wounds ;  exit  very  large.  High  fever  ; 
wounds  opened  up ;  pus  evacuated ;  fragments  removed ;  drainage  tubes. 
Liston's  long  splint,  with  weight   extension ;  no  union ;  remained  septic. 
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Ends  of  bone  overlapping ;  some  inches  shortening.  Ends  of  bone  visible 
through  large  posterior  opening.  Amputation  of  seat  of  fracture  ;  did  well. 
Invalided. — (Lieut. -Colonel  Sylvester,  R.A.M.C.) 

The  course  of  healing  is  generally  prolonged  in  comminuted  fractures,  Process  of  union, 
and  union  is  attended  by  the  formation  of  large  masses  of  callus.  Perfora- 
tions, and  the  various  incomplete  fractures  without  complete  solution  of 
continuity  of  the  bone,  heal  readily  if  aseptic.  Necrosis  of  fragments  is  the 
chief  cause  of  retardation  of  union,  and  is  the  rule  in  septic  fractures,  but  may 
also  occur  in  aseptic  cases,  as  in  the  following  example  : — 

Case  21. — Trooper  R.,  accidentally  shot  in  arm.  Projectile,  Lee-Met-  Necrosis  in  an 
ford;  range  "close";  entry  immediately  below  axilla;  exit  very  large,  aseptic  case, 
involving  a  great  part  of  arm  ;  humerus  "  shattered  to  fragments."  Admitted 
19  Stationary  Hospital.  Limb  sterilised  at  once  ;  remained  aseptic  through- 
out;  bone  healed  well.  On  passive  motion  scar  broke  down  and  some 
necrosed  fragments  removed,  although  no  suppuration  had  occurred  — 
(Lieut. -Colonel  S.  Westcott,  RA.M.C.) 

The  following  cases  illustrate  the  chronic  nature  of  the  necrosis  following  Chronic  necrosis, 
comminution,  and  the  length  of  time  which  may  elapse  before  operative 
measures  can  be  dispensed  with  : — 

Case  22. — A  Boer  prisoner.  Faulty  union  of  femur.  Fracture  below 
great  trochanter.  Upper  fragment  flexed,  and  rotated  outwards  ;  union  in 
that  position  ;  shortening  4|-  inches.  Treated  by  Boer  "  surgeon,"  who  made 
patient  sit  on  bed  while  limb  was  dressed.  Wounded  January,  1901  ;  admitted 
2  General  Ho&pital  July,  1901.  Osteotomy;  limb  put  up  straight.  Chronic 
osteitis  persisted.  Some  pus  and  necrosed  fragments  removed  28th  August. 
On  8th  September  a  cavity  evacuated  behind  fracture,  containing  pus  and 
several  large  fragments  of  necrosed  bone  "  evidently  remaining  from  original 
injury."  Ptcsult,  union  in  good  position. — (Lieut. -Colonel  Sylvester, 
R.A.M.C.) 

Case  23. — Wounded  Brandfort  8th  August,  1901.    Splints  and  usual  Fractured  femur, 
dressings;  no  removal  of  fragments.    January,  1902,  wound  not  healed;  above  the  middle, 
sequestrotomy  ;    four  subsequent  sequestrotomies.    Sinus  still  remained  in 
October,   1902,    14    months    after    original    iniury. — (Captain  Faichnie, 
KA.M.C.)      '  "  J   ^     V  P 

In  this  connection  a  case  of  my  own  is  of  interest.  The  patient  suffered 
from  a  comminuted  fracture  of  right  humerus  at  lower  third  not  involving  the 
elbow-joint,  from  which  I  removed  a  number  of  loose  fragments  in  Kimberley 
in  March,  1902.  Union  was  strong,  and  he  was  invalided  with  fair  movement 
in  elbow.  A  few  days  ago  he  was  admitted  to  the  Royal  Herbert  Hospital, 
to  the  wards  under  my  charge,  for  operation  for  the  removal  of  necrosis  at  the 
site  of  fracture,  nearly  two  years  after  the  infliction  of  the  injury. 

Secondary  Hemorrhage. — In  dealing  with  septic  comminuted  fractures.  Secondary 
secondary  haemorrhage  will  naturally  sometimes  occur.    Many  such  cases  have  hivmorrhage  in 
been  noted  during  the  war,  some  treated  by  ligation  at  the  seat  of  injury  or  "^^'^"''^ 
of  the  main  artery  of  the  limb,  and  others  by  amputation.    From  the  number  Treatment, 
of  cases  treated  successrally  by  the  former  methods  it  is  reasonable  to  conclude 
that  they  ought  to  be  given  a  trial  in  suitable  cases  before  the  drastic  measure 
of  amputation  is  adopted.    Cases  Ifos.  17  and  70  are  to  the  point,  as  are  also 
the  following  : — 

Case   24.— A   trooper  of  Mosley's   Scouts,   wounded   near   Pretoria  Examples.-— 
15th  October,  1901.    Projectile  unknown;  range,  60  yards.    Wound  of  entry  Right  humerus— 
over  insertion  left  deltoid  ;  exit  middle  of  triceps,  size  of  five-shilling  piece.  Explosive  type. 
Admitted  2  General  Hospital  day  after  injury.     Severe  comiuinution  of 
humerus  ;  free  suppuration  ;  removal  of  fragments  and  packing  v,'ith  iodoform 
gauze  ;  internal  angula.r  and  small  side  splints.    On  third  day  severe  hemor- 
rhage from  exit_  wound  (superior  profunda  artery)  ;  ligation  of  third  stage 
axillary  aiaery  ;  irrigation  with  carbolic  lotion.  Recovery,  with  about  1^  inches 
shortening.     Seen  nine  months  afterwards ;    could  ride,  drive,  and  play 
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billiards  ;  extension  of  forearm  not  complete,  owing  to  damage  of  triceps. — 
(Civil  Surgeon  Evans.)  {See  No.  17,  "Gunshot  Wounds  of  Blood 
Vessels.") 

Right  tibia.  Case  25. — Lieutenant  D.,  aged   20,  wounded  at    Klip   River  Drift 

7th  March,  1902  ;  Martini-Henry,  range  unknown  ;  admitted  11  General 
Hospital  11th  March,  1902.  Entry  4  inches  above  internal  malleolus;  exit 
opposite  side,  large.  Comminution  of  tibia  ;  fibuia  intact ;  anterior  tibial 
artery  divided;  wound  very  septic;  foul  smell;  still  bleeding  from  artery. 
Ligation  in  continuity  2  inches  above  wound  ;  carbolic  irrigation  ;  Mclntyre's 
splint ;  boric  fomentations  ;  removal  of  fragments ;  irrigation  with  sublimate 
solution,  I  in  2,000,  for  three  weeks  ;  sloughing  of  tendons,  union  of  bone. 
Skin  grafting  30th  July  ;  invalided  ;  subsequent  long  stay  in  Lady  Dudley's 
Home.  Complete  recovery ;  not  lame  ;  can  run, — (Colonel  Hickson,  RA.M.C., 
and  Surgeon-Captain  J.  K.  Tomory,  E.A.M.C.  (V.).) 

Case  25. — ^Trumpeter  M.,  wounded  Standerton  8th  February,  1902. 
Entry  outer  aspect  upper  third  leg  ;  exit  2  inches  diameter,  at  middle  leg, 
track  through  inner  half*  tibia.  Admitted  10  General  Hospital  19th  February, 
1902.  Entry  closed  ;  exit  very  septic  ;  bone  not  completely  divided  ;  secondary 
hsemorrhage  from  posterior  tdjial  artery.  Popliteal  artery  ligated  ;  removal 
of  necrosed  fragments.  Result  (good.  Invalided  to  England.  (Notes  not 
signed. ) 

In  the  f)llowing  case  ligature  of  the  main  artery  was  successful  in 
controlling  the  hfemorrhage,  but  it  was  followed  by  amputation,  apparently 
on  account  of  septicsemia  : — 

Case  26. — Private  S.  F.,  wounded  Spion  Kop  24th  January,  1900; 
shrapnel,  range  unknown.  Entry  outer  side  upper  third  left  thiga  ;  bullet 
retained.  Admitted  4  General  Hospital  11th  February,  1900  ;  septic. 
Incision  3  inches  long,  inner  side  middle  thigh  ;  removal  of  bullet  and  three 
pieces  of  bone  ;  drainage  tubes  ;  double  inclined  plane  ;  suppuration  continued. 
On  16th  February,  1900,  secondary  haemorrhage  ;  ligation  of  superficial  femoral 
artery  by  Sir  W.  Stokes.  Extensive  suppuration  and  fever ;  amputation  by 
Sir  W.  Stokes,  below  small  trochanter.  Died  a  fortnight  later  of  exhaustion. — 
(Civil  Surgeon  H.  Porteous.) 

Case  27. — No.  3165,  Private  P.,  aged  32,  wounded  near  Vryburg 
11th  November,  1900;  transferred  to  11  General  Hospital  11th  December, 
1900.  Had  some  fragments  of  bone  removed  at  Vryburg.  Projectile'unknown  ; 
range  200  yards.  Entry  and  exit  wounds  on  either  side  of  left  thigh  at  lower 
third  ;  exit  about  2  inches  diameter.  Femur  highly  comminuted  ;  very  septic  ; 
splints  and  drainage.  Secondary  haemorrhage  ;  packing.  Further  hsemorrhage  ; 
amputation  at  middle  thigh.  Shock  ;  intravenous  saline  infusion.  Died. 
Lower  end  of  femur  extensively  shattered. — (Civil  Surgeon  H.  Hunter.) 


Femur — Second- 
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Amputatioiis. 

I.  Primary. — Cases  requiring  primary  amputation  were  not  common. 
The  chief  indications  for  this  proceeding  were  extensive  wounds  of  the  soft 
parts,  shell  wounds  being  responsible  for  the  majority.  As  to  the  results  of 
primary  amputations,  it  may  be  said  that  the  flaps  nearly  always  suppurated 
when  the  operations  were  performed  in  the  field,  and  this  is  not  to  be 
wondered  at  when  the  conditions  under  which  they  had  to  be  done  and  the 
necessity  for  immediate  transport  are  considered.  Long  journeys,  begun 
perhaps  immediately  after  the  operation,  exposure  to  clouds  of  dust  or 
drenching  rain,  crowded  transport  wagons,  soiled  clothing,  and  insufficient 
means  of  efficiently  dressing  the  stump,  are  amongst  the  evils  which  have  to 
be  faced  by  the  subject  of  a  primary  amputation  undertaken  in  the  field. 
Primary  amputations  cannot  always  be  avoided,  but  the  results  in  the  late 
war  have  certainly  been  unfavourable,  and  whenever  a  wounded  man  can  be 
moved  without  endangering  his  life,  operative  measures  of  this  description 
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should  be  deferred  until  a  stationary  hospital  is  reached.     The  following  Examples : — 
examples  will  emphasise  the  ill-effects  following  primary  amputations  : — ■ 

Case  28. — Lance-Corporal  L.,  wounded  18th  February,  1900,  at  Paarde-  Amputation, 
berg.  Primary  amputation  through  knee-joint.  Admitted  2  General 
Hospital  8th  March,  1900.  Flaps  highly  septic;  removal  of  drainage  tubes; 
fomentations.  On  10th  March,  1900,  profuse  secondary  haemorrhage. 
Tourniquet,  and  ligation  of  superficial  femoral  ariery  at  apex  of  Scarpa's 
triangle ;  bleeding  ceased ;  saline  intravenous  injections ;  strychnine,  &c. 
Died  two  hours  afterwards. — (Major  Lougheed,  R.A.M.C.) 

Case  30. — Private  P.,  wounded  27th  May,  1900.  Projectile  probably  Amputation  and 
soft-nosed  Mauser;  range  400  yards.  Two  wounds,  one  of  which  shattered  re- amputation, 
forearm,  the  other  shattered  arm  above  elbow.  Primary  amputation  in  field, 
5  inches  below  shoulder  joint.  On  reaching  12  General  Hospital  the  stump 
was  healed  except  at  one  corner.  On  23rd  June,  1900,  stump  very  tender, 
suppuration  over  pectoralis  major,  pus  evacuated;  more  abscesses  formed; 
humerus  found  bare;  fomentations.  On  5th  July,  1900,  amputation  through 
shoulder  joint.  Recovery  ;  invalided  10th  September,  1901. — -(Major 
Lougheed,  R.A.M.C.) 

Case   31. — Private   H.,  wounded   in   foot   by   shell   at    Spion   Kop  Primary  amputa- 
24th  January ;  admitted  4  General  Hospital  2nd  February.    Syme's  amputa-  ^j^i^jg**^™"^!'^ 
tion  had  been  performed  in  a  field  hospital  at  Spion  Kop  ;  sloughing  of  flaps  ;  tation.'  *"^P^ 
re-amputation  lower  third  leg  by  lateral  flaps  ;  healed  per  primam  ;  invalided 
13th  March.— (Major  Freyer,  RA.M.C.) 

Case  32. — Captain  D.,  wounded  at  Vaal  Krantz  27th  January,  1900.  Primary  amputa- 

Shell  pitched  on  foot ;  primary  amputation,  Symes.     Admitted  4  General  through 

Hospital  nth  February,  1900.     Stump  very  septic;  sloughing  flaps;   leg  re-am^utud'on 
infiltrated.    Same  day  re-amputation  at  middle  leg,  lateral  flaps  ;  healed  by 
first  intention;  invalided. — (Major  Hackett,  R.x^.M.C.) 


II.  Secondary  amputations  were  comparatively  common,  and,  as  a  rule.  Secondary 
were  requn-ed  for  septic  conditions,  septiceemia  accounting  for  the  majority  of  amputations, 
both  amputations  and  deaths.    Amongst  other  causes  leading  to  secondary 
amputations  may  be  mentioned  secondary  hsemorrhage,  extreme  destruction  of 
bone,  and  useless  limbs  consequent  on  extensive  nerve  injury. 

Some  examples  of  secondar}^  amputations  will  be  given  when  dealing  with 
injuries  of  particular  bones. 

Operative  Jixatio7i  by  means  of  screws  or  wire  was  seldom  required.  The  Operative 
most  suitable  cases  would  seem  to  be  aseptic  oblique  fractures  in  which  the  fixation, 
ordinary  means  of  fixation  by  splints  had  failed  to  keep  the  bones  in  good 
position.  Fixation  by  wiring  was  undertaken  in  a  few  septic  comminuted 
cases  in  which  union  had  not  taken  place,  but  the  results,  as  a  rule,  were  not 
very  encouraging.  Better  results  would  perhaps  be  obtained  if  the  operation 
were  postponed  until  suppuration  had  entirely  ceased,  and  all  sequestra  had 
been  removed,  when,  other  measures  having  failed,  the  ends  might  be  fixed  as 
in  a  simple  ununited  fracture.    Examples  of  fixation  operations  : —  Examples:— 

Case  33.— Boer  prisoner,  P.  N.,  aged  39,  wounded  Belmont  23rd  Screwing. 
November,  1899.  Oblique  fracture  lower  end  of  right  femur;  bullet  retained. 
Admitted  Orange  Eiver  Hospital  25th  November,  1899.  Wounds  healed 
except  for  small  sinus  at  entry.  1st  December,  1899,  extraction  of  bullet  near 
tubercle  of  tibia  ;  oblique  fracture  of  femur,  just  above  condyles  ;  lower  frag- 
ment projected  on  outer  side  knee  ;  could  not  be  reduced.  Oii  8th  December,  ■ 
1899,  long  incision  outer  side  thigh;  mass  of  vastus  externus  removed  from 
between  fragments  ;  fragments  screwed  together  by  two  steel  screws.  Result- 
uneventful  recovery,  except  for  small  abscess  at  upper  end  of  incision. — 
(Civil  Surgeon  C.  S.  Richardson.) 

Case  34. — Gunner  T.,  wounded  16th  February,  1900,  at  Klipdrift ;  Ivory  pegs, 
projectile,  shell.    Entry  inner  side  left  forearm  ;  both  bones  fractured,  radius 
more_  severely  ;    shell   fragment    lodged  and  was   removed   at  Jacobsdal. 
Admitted  6  General  Hospital  5th  March,  1900.    Large  wound  inner  side 
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forearm  ;  much  loss  of  skin  ;  very  septic  and  foul ;  much  splintering  of  bojie  ; 
improved  under  carbolic  arm-bath.  On  12th  March,  1900,  fragments  of  radius, 
removed,  ends  of  bone  2  inches  apart ;  incision  over  fracture  in  ulna,  2  inches 
removed  ;  ends  of  both  bones  trimmed  and  kept  together  by  ivory  pegs  ; 
interrupted  rectangular  splint  and  shaped  hoop  iron ;  profuse  discharge  ;  daily 
dressings  ;  stitches  removed  ;  carbolic  bath.  21st  April,  1900,  small  sequestrum 
removed.  Result — last  note  states  "  patient  progressing  very  favourably." — • 
(Civil  Surgeon  Brisker.) 

Wiring  femur.  Case   35. — "Glass,"  a  native,  wounded  Colesberg,  15th  April,  1902; 

projectile  Lee-Metford  ;  range  40  yards.  Entry  small  at  back  of  right  thigh  ; 
exit  in  front,  1  inch  diameter ;  femur  shattered  in  upper  third  ;  considerable 
primary  haemorrhage.  Admitted  10  General  Hospital,  15th  May,  1902. 
Removal  of  fragments  ;  counter  openings  ;  irrigation  ;  outside  splint ;  weight 
extension;  some  oozing,  no  pus.  On  loth  June,  1902,  no  union;  X-rays 
showed  upper  fragments  displaced  upwards  and  outwards.  Attempt  to  wire 
failed,  as  chloroform  taken  very  badly,  but  ends  of  bone  squared  and  wounds 
closed.  On  17th  June,  1902,  completion  of  wiring.  Some  suppuration  and 
oedema  of  thigh  ;  irrigation  ;  daily  dressing.  On  3rd  July,  1902,  limb  put  up 
flexed,  as  upper  fragment  still  tends  to  tilt.  On  20th  July,  1902,  callus 
forming.  On  22nd  July,  1902,  X-rays  showed  wire  undone  and  bones  much 
apart ;  plaster  of  Paris  case ;  callus  complete ;  much  shortening. 
August  31st,  union  not  quite  firm  ;  gets  about  on  crutches.  138  days  in 
Hospital. —(Captain  Faichnie,  R.A.M.C). 

Wiring- ununited  Case  36. — C.  du  P.,  a  Boer  prisoner,  aged  22,  ununited  fracture  left 

fracture  humerus,  humerus,  over  three  months  old;  admitted  10  General  Hospital, 
10th  September,  1901.  Three  sinuses  in  arm,  four  wire  splints  applied. 
Sinuses  closed,  but  re-opened  on  3rd  October,  1901,  and  abscess  incised.  On 
]4th  October,  1901,  large  interval  existed  between  ends  of  bone.  Dead  bone 
removed,  ends  of  bone  squared  and  put  up  as  before.  On  27th  October,  1901, 
some  sepsis,  wound  opened  and  drained.  On  19th  November,  1901,  wounds 
healed.  No  union  ;  bone  exposed,  ends  sawn  off.  Fibrous  tissue  removed, 
ends  of  bone  wired  ;  splints.  On  25th  November,  1901,  septic,  ^  inch 
separation  in  bone  ;  drainage  tubes  ;  angular  splint,  daily  dressing  and  irri- 
gation. On  18th  December,  1901,  bony  union,  but  sinuses  still  remained  on 
January  8,  1902,  when  he  was  transferred  to  Bloemfontein. — (Captain 
Faichnie,  KA.M.C).    {See  also  Cases  82  and  84). 

Bones  of  the  Lower  Extremity. 

The  femur.  The  Femur. — More  cases  of  injuries  of  the  femer  have  been  noted  than  of 

any  other  long  bone.  It  is  one  of  the  most  frequently  wounded,  but,  apart  from 
this,  the  gravity  of  gunshot  fractures  of  this  bone  induced  more  carefal 
observation  and  record  of  cases.  In  all,  170  cases  have  been  collected  of 
undoubiied  fracture  ;  but  a  number  of  others,  so  hurriedly  written  that  it  was 
not  clear  whether  the  bone  had  been  injured  ov  not,  have  been  omitted  from 
this  report.  Fractures -of  every  description  and  from  all  sorts  of  projectiles 
have  been  reported,  most  of  them  severe  in  type.  The  above  number  does 
not  include  injuries  to  the  epiphyses,  which  have  been  classified  as  wounds  of 
the  neighbouring  joints,  but  refers  only  to  the  diaphyses. 
Comparatively  Fractures  of  the  femur  cause  the  highest  mortality  of  all  the  injuries  to 

high  mortality.  limbs,  and  the  transportation  of  cases  from  the  front  to  a  Stationary  or 

Base  Hospital  is  one  of  the  most  diflicult  problems  of  military  surgery.  It  is 
extremely  difficult  to  keep  the  wound  aseptic,  and  the  fracture  properly 
fixed ;  the  patient  is  put  to  great  suffering,  satisfactory  dressings  are  almost 
impossible,  and  primary  amputations,  if  recovered  from,  are  nearly  certain  to 
suppurate.  In  the  Stationary  and  General  Hospitals,  the  results  of  treat- 
ment were,  generally  speaking,  very  good.  The  most  favoured  method  of 
immbobilization  was  Listen's  long  spUnt,  often  bracketed  to  facilitate  dressing, 
and  fitted  with  weight  extension.  This  method  seems  to  have  answered  very 
well  in  all  fractures,  except  those  near  the  upper  and  lower  extremities  of  the 
bone,  and  for  these  varieties,  Hodgen's  splint  has  been  very  highly  spoken  of 
It  is  easily  applied  and  comfortable  ;  extension  and  countei -extension  can  be 
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applied  with  it ;  it  greatly  facilitates  the  application  of  dressings,  and  gives 
excellent  results,  its  shape  tending  to  obviate  the  displacements  of  the 
upper  and  lov^^er  fragments  forwards  and  backwards  respectively.  In  some 
cases  sand  bags  alone  have  been  used  without  any  splint,  and  the  long  outside 
splint  has  in  many  cases  been  supplemented  by  short  thigh  splints  of  various 
materials.  In  the  later  stages  plaster  of  Paris  casing  to  the  limb  was 
commonly  employed,  but  not  in  recent  cases. 

Site  of  Fractures. — Out  of  a  total  of  170,  54  fractures  occurred  in  the 
upper  third,  50  in  the  middle,  and  29  in  the  lower  third  ;  in  37  cases  the 
region  of  injury  has  not  been  stated. 

Sepiicity. — Unfortunately,  suppuration  was  the  rule.  It  is  to  be  regretted  Sepsis, 
that  in  every  case  a  note  was  not  made  with  regard  to  the  condition  of  the 
wound  in  this  respect ;  thus  out  of  a  total  of  170  cases,  101  are  described  as 
septic,  42  as  asceptic,  and  in  the  remaining  27  cases  no  note  has  been  made  of 
the  condition.  Leaving  out  the  last  series,  and  only  taking  into  consideration 
the  143  cases  of  which  a  note  has  been  made,  we  find  that  70 "6  per  cent, 
were  septic.  The  above  estimate  of  the  percentage  is  not  free  from  error,  and 
is  probably  placed  too  low,  as  it  is  reasonable  to  suppose  that  most  of  the 
27  cases  alluded  to  were  in  reality  septic  ;  and  had  their  condition  in  this 
respect  been  noted,  the  above  large  percentage  of  septic  cases  would  have 
been  still  greater.    (Table  14.) 

As  a  general  rule,  loose  fragments  were  removed  from  badly  comminuted  Removal  of 
fractures;  thus  in  over  80  of  the  above  cases  there  is  a  note  to  this  effect,  and  f'^^S'^ents. 
in  most  of  the  remaining  cases  it  is  inferred  by  such  expressions  as  "  many 
loose  fragments,"  "  explored  under  an  ansesthetic,"  &c.     The  cases  in  which 
this  procedure  was  not  carried  out  were  generally  aseptic  fractures  without 
much  comminution. 

Mortality. — Out  of  the  total  number  170  cases,  29  died,  giving  a  Mortality, 
percentage  mortality  of  17  ;  the  immediate  cause  of  death  being  amputation 
in  24  cases,  septicaemia  in  4  cases  considered  too  weak  to  justify  an  operation, 
and  1  from  crupous  pneumonia  ;  but  in  this  last  case  the  wound  was  not 
responsible  for  the  issue,  as  it  is  described  post  mortem  as  being  "  healthy." 
^  The  relative  mortality  of  wounds  of  various  parts  of  the  bone  is  as 
follows  : — Upper  third,  277  per  cent.  ;  middle  third,  14  per  cent,  ;  lower 
third,  10 "3  per  cent.  ;  and  in  cases  where  the  region  is  not  specified, 
10-8  per  cent.    (Table  15.) 

Although  the  majority  of  casualties  has  been  atti-ibuted  to  amputations,  Sepsis  the  chief 
a  review  of  the  condition  of  the  wounds  shows  very  clearly  that  sepsis  was  the  ^^^^^  death, 
real  cause  of  the  mortality.  Thus,  out  of  the  29  deaths,  in  24  the  wounds  are 
described  as  septic,  and  in  3  only  as  aseptic ;  in  the  remaining  2  the  condition 
is  not  mentioned.  The  cause  of  death  in  the  3  aseptic  cases  was  shock, 
consequent  on  amputation  for  primary  hEemorrhage ;  in  one  case  the  femoral 
artery,  and  in  another  the  femoral  vein,  had  been  wounded,  and  the  third  is 
described  as  having  "bled  profusely."  The  two  cases  in  which  the  septicity 
or  otherwise  has  not  been  noted  may  fairly  be  classed  as  septic,  as  they  both 
died  of  secondary  haemorrhage  following  amputation.  It  is  evident,  then, 
that  out  of  a  total  mortality  of  29  cases,  sepsis  was  primarily  responsible  for 
no  less  than  26  deaths,  or  8 9 "6  per  cent. 

Amputations. — In  the  whole  series  of  170  cases  of  fracture  of  the  femur,  Amputations 
amputation  was  performed  45  times,  that  is  to  say,  in  26*4  per  cent.,  or, 
roughly,  about  one  in  every  four  cases.    Of  these  45  amputations,  24  died, 
a  percentage  of  5  3  "3.    The  indication  for  amputation  was,  as  stated  above 
septic  infection  in  all  cases,  except  in  3  of  severe  primary  hsemorrhage. 
The  relative  mortality  for  amputation  at  various  sites  was — disarticulation  at  Mortality 
the  hip  joint,  12  cases,  of  which  8  proved  fatal,  a  mortality  of  66*6  per  cent. ;  • 
through  the  upper  third  of  the  femur,  18  cases,  with  10  deaths,  or  55-5  per 
cent.  ;  through  the  middle  third,  9  cases,  of  which  3  died,  a  mortality  of 
33*3  per  cent.    In  the  6  remaining  cases  the  region  was  not  specified ;  of  these, 
3  died,  being  a  mortality  of  50  per  cent.     The  above  death-rate  following 
amputations  of  the  thigh,  although  high,  cannot  be  accounted  unduly  so  when 
all  the  circumstances  are  considered.     The  patients  were,  as  a  rule,  the 
subjects  of  acute  necrosis  of  the  femur,  w^ere  worn  out  and  emaciated  by 
septicaemia,  had  undergone  privations  and  hardships  for  months,  and  had  in 
many  cases  suffered  from  primary  or  secondary  hsemorrhage.    (Table  16.) 
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Examples :  

Osteomyelitis. 


The  following  cases  are  quoted  as  illustrating  different  points  in  the 
nature  and  treatment  of  various  fractures  : — 

Case  37. — Private  M.,  wounded  near  Lake  Chrissie  6tli  February,  1901. 
Projectile  and  range  unknown.  Fracture  at  junction  of  upper  and  middle 
third.  Transferred  from  Standerton  to  18  General  Hospital  1st  May,  1901, 
with  Listen's  splint  applied ;  great  emaciation ;  entry  septic  ;  no  union ; 
excessive  callus  ;  ends  of  bone  rough  and  sharp  ;  several  inches  bare  bone 


-chloroform 


several  dead  fragments 


great  sepsis.     On  16th  April,  1901 

removed ;  counter  openings ;  drained ;  Liston's  splint  for  one  month ;  no 
union;  hectic;  copious  discharge.  1st  July,  1901,  amputation  in  upper 
third.    Death  from  shock. 

Post  mortem. — Fibrinous  union,  two  abscesses  in  cancellous  tissue. — 
(Civil  Surgeon  F.  Napier.) 

Case  38. — Sergeant  G.,  wounded  24th  April,  1900;  admitted  to  a 
temporary  hospital  two  days  later.  The  femur  was  badly  fractured  (Express 
bullet)  about  mid-third,  and  there  was  a  very  large  exit  wound  on  front  of  thigh. 
"  That  evening  gangrene  set  in,  and  amputation  at  hip  joint  was  performed 
by  racket  method."  In  spite  of  transfusion  and  strychnine,  &c.,  he  died  at 
8  p.m.— (Captain  F.  J.  W.  Porter,  KA.M.C.) 

Case  39. — Private  K.,  wounded  5th  January,  1900;  admitted  11  Field 
Hospital.  Entrance  (Mauser  ?)  at  mid-thigh  posteriorly.  Exit  on  outer  side 
of  thigh  near  great  trochanter.  Recurrent  haemorrhage  from  exit  wound, 
w^hich  was  temporarily  checked  by  plugging  ;  wound  examined  under 
ansesthetic  57  hours  after  injury  ;  large  ragged  cavity  in  bullet  track,  studded 
with  spicules  of  bone ;  loss  of  bone  to  the  extent  of  1  inch  ;  free  oozing  of 
blood.  Amputation  at  hip  joint  by  transfixion  was  carried  out  at  once. 
Strychnine  freely  given  to  combat  shock.  Recovered  after  two  attacks  of 
secondary  hsemorrhage  and  considerable  suppuration. — (Captain  F.  J.  W, 
Porter,  E.A.M.C.) 

Septic  fracture  Case  40. — Private  W.,  wounded  6th  January,  1900  ;  admitted  4  General 

and^hectir^Di*^^""  Hospital,  Mooi  River,  79  days  later  ;  had  been  under  treatment  at  Intombi 
ariJciilatioDTat  h^ip  ^'^^  interval.  Entrance  (Mauser)  in  front  of  left  thigh,  about  middle, 
joint— Recovered.  Exit  at  back  of  thigh,  upper  third — both  septic.  Lower  fragment  protruding 
for  1-|  inches  through  post,  wound  ;  upper  showing  in  ant.  wound ;  extreme 
emaciation  and  hectic.  Exploratory  incision  by  the  late  Sir  William  Stokes  ; 
comminution  and  bare  bone  found  too  extensive  for  conservatism,  so 
Sir  WilHam  amputated  at  hip  joint,  by  modified  Furneaux  Jordan.  Profound 
collapse  followed,  but  he  rallied  and  wound  healed  by  first  intention. 
Recovered.— (Major  S.  F.  Freyer,  E.A.M.C.) 


Comminutsd 
fracture  with 
gangrene — Dis- 
articulation at 
hip  joint — Died. 


Comminuted 
fracture  with 
recurrent 
hsemorrhage — 
Disarticulation  at 
hip  joint 
Recovered. 


Septic  fracture  Case  41. — Private  H.,  w-ounded  27th  February,  1900  ;  admitted  4  General 

with  comminution  Hospital,  Mooi  River;  three  days  later.  Entrance  (Mauser)  a  little  posterior 
aittcuhtioi~jtTr  -^^^'^  great  trochanter.  No  exit.  There  was  a  septic  comminuted  fracture 
joint— Died.  o^*  femur,  with  marked  crepitus  ;  and  loose  bone  felt  with  probe,  which  latter 
passed  down  towards  adductor  tubercle.  Incision  made  on  inner  side  of  thigh, 
over  latter  point,  and  loose  bone  removed  here,  and  from  entrance  wound  ; 
drainage  tube  passed  from  entrance  into  incision  wound.  After  this  another 
operation  was  found  necessary  for  evacuation  of  pus  pent  around  hip  joint, 
but,  in  spite  of  free  drainage  and  every  care,  he  lost  ground  steadily,  and 
amputation  at  hip  joint  had  to  be  performed  on  the  64th  day,  by  external 
racket  method.  Died  from  shock  one  hour  after  operation. — (Major  S.  F. 
Freyer,  R.A.M.C.) 


Primary 
liasmoirhage. 


Case  42.— Gunner  B.,  aged  22,  wounded  24th  February,  1900, 
accidentally,  by  discharge  of  own  carbine  while  pressing  down  barbed  wire. 
Lee-Metford.  Range  few  inches.  Admitted  2  Stationary  Hospital  same 
day.  Collapse  ;  lemoral  vein  cut  by  bullet  ;  femur  smashed  up  to  its 
head  ;  splinters  removed  ;  vein  ligatured ;  very  blanched ;  intravenous 
infusion  ;  too  collapsed  for  amputation  ;  died  same  day.^ — (Civil  Surgeon 
Stuart.) 
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Case  43.— A  sergeant,  wounded  at  Tafel  Kop,  20th  December,  1901.  Femur;  severe 
Projectile  unknown  ;  range  40  yards.  Entry  small  on  postero-external  aspect  ' 
right  thigh ;  exit,  size  half-crown,  on  antero-internal  aspect.  Oblique 
fracture  with  great  comminution  ;  admitted  to  Hospital,  Norval's  Pont, 
27th  December,  1901.  Septic,  greenish  foul-smelling  pus;  removal  of  frag- 
ments, and  as  extremities  of  bone  were  denuded  of  periosteum,  resection  of 
ends  of  bone. 

Irrigation  and  drainage.  Opening  and  drainage  of  secondary  abscesses. 
On  55th  day  wounds  healed.  Result — Union  ;  invalided.  When  sent  home 
had  2|-  inches  shortening. — (Captain  Faichnie.) 

Case  44. — Private  W.,  wounded  Paardeberg  18th  February,  1900.  Acute 
Some  days  journey  in  wagon  after  iniury  ;  admitted  2  General  Hospital,  Cape  Osteomyelitis. 
Town,  8th  March,  1900.  Entry  small  ;  just  behind,  and  slightly  above, 
trochanter  ma;jor.  Exit,  inner  side  thigh  4^  inches  from  ramus  of  ischium. 
Projectile  and  range  unknown  ;  temperature,  101°  F.  ;  much  swelling  and 
discoloration  of  thigh  ;  sand  bags  weight  extension.  On  13th  March,  1900, 
pus  bagging  behind  entry  ;  temperature  higher.  On  16th  March,  1900, 
entry  enlarged,  evacuation  very  foul  pus  a,nd  small  splinter  bone  ;  irrigation  ; 
drainage  tubes  ;  condition  very  bad  ;  much  swelling  and  oedema  thigh  and 
buttock.  On  23rd  March,  1900,  enlarged  exit,  evacuating  stinking  pus ; 
drainage  tnbes.    Died  24th  Mai-ch,  1900. 

Post  mortem  revealed  osteomyelitis  upper  part  shaft.  Gangrene  of 
tissues  of  thigh  ;  bullet  had  tunnelled  cancellous  tissue  of  great  trochanter, 
entered  medullary  cavity  and  shattered  upper  part  shaft.  —  (Major 
Lougheed.) 

Case  45. — Private  B.,  oged  20  ;  admitted  13  General  Hospital  5th  April,  Aseptic  union, 
1902,  "for  gunshot  wound  of  thigh  causing  compound  fracture  at  junction  of 
middle  and  lower  third."  Range  and  projectile  not  stated.  Bones  put  in 
position ;  antiseptic  dressings  ;  Liston's  splint  with  extension.  Remained 
aseptic,  dressed  only  a  few  times.  Result  very  good,  only  about  in  h 
shortening ;  not  lame  on  walking.  Invalided  26th  July,  1902. — (Civil 
Surgeon  Malcolm.) 

Case  46. — Private  P.,  wounded  Potgieter's  Drift  5th  February,  1900.  Shrapnel, 
Projectile  shrapnel  ;  range  unknown  ;  admitted  4  General  Hospital  I'^tained. 
8th  February,  1900.  Entry  close  to  left  spermatic  cord;  sinus  leading 
towards  trochanter  minor,  where  rough  bone  felt  with  probe.  Septic  ; 
drainage  bad.  X-rays  showed  small  trochanter  broken  oli,  and  pulled  up 
1  inch  by  ilio-psoas,  with  bullet,  free,  near  it.  On  20th  February,  1900, 
incision  through  gluteus  maximus,  outside  line  of  sciatic  nerve  ;  nerve  drawn 
aside  ;  cut  through  strong  fascia  below  quadratus  femoris.  Shrapnel  removed, 
and  few  splinters  bone ;  drained ;  rapid  improvement ;  wound  healed ; 
invalided  16th  April,  1900.— (Major  Freyee.) 

Case   47. — Private  C,  admitted    4   General   Hospital,    Mooi   River,  Large  perfora- 
19th  February,  1900,  for  gunshot  wounds  of  thigh  and  face.    Entrance  of  ^e^^i"' 
thigh  wound _  on  _  front  of  lower  third— a  large  hole,  apparently  due  to  Picture-"' 
shrapnel  ;   exit  directly  opposite  behind,  at  upper  end  of  popliteal  space.  Drained — 
Although  the  finger  passed  back  readily  into  popliteal  space,  through  large  Recovered, 
ragged  hole  in  femur,  the  bone  was  not  completely  fractured  across,  for  the 
patient  could  bear  his  weight  on  it ;  also  there  was  no  evident  damage  to 
large  vessels  or  nerves.     Removed  spicules  of  bone,  and  drained  through 
popliteal  space ;    recovered ;  invalided  to  England  39    days  later. — (Maior 
S.  F.  Freyer,  R.A.M.C.) 

Case  48. — Examined  upper  end  of  disarticulated  femur  after  amputation  Perforation  of 

at  hip  joint.    A  second  bullet — normal  Mauser  apparently— had  perforated  femur— Sub- 

the  head  of  the  bone.    As  the  perforation  seemed  to  be  a  clean  one,  and  the  fractuir  anT 

late  Sir  WilKam^  Stokes  wished  to  have  the  specimen,  ^ve  had  it  put  into  comminution, 
quicklime  for  him.    When  examined  afterwards  it  had  faUen  to  pieces- a 
stellate  fracture  becoming  evident  when  periosteum  was  thus  destroyed.— 
(Major  S.  F.  Freyer,  R.A.M.C.) 
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Gunshot  Fractures  of  the  Diaphyses  op  Long  Bones. 
Fractures  of  the  Femur. 


Table  14. — Total  Cases  from  all  Projectiles  (170  Cases). 


Total  cases. 

Recovered. 

Died. 

Septic. 

Eemarks. 

Fractures  of  the  shaft  of 

170 

141 

29 

101* 

Aseptic  in  42  cases. 
*  Condition  noted  in 

ates  per  cent. 

82-9 

17-0 

70-6 

143  cases. 

Table  15. — Showing  results  of  Fracture  in  the  different  situations  of  the 

Diaphyses. 


Total. 

Recovered. 

Died. 

Results  per  cent. 

Recovered. 

Died. 

Fractures  of  the  Femur — 

Upper  third    . . 

54 

39 

15 

72-2 

27-7 

Middle  third  

50 

48 

7 

86-0 

14-0 

29 

26 

3 

89-6 

10-3 

Not  specified  , , 

37 

33 

4 

89-1 

10-8 

Totals  

17C 

141 

29 

82-9 

17-0 

Table  16. — Showing  results  of  Amputations  at  different  situations. 


Results  per  cent. 

Total 

Recovered. 

Died. 

cases. 

Recovered. 

Died. 

Amputations  for  fractures  of  the  femur — 

12* 

At  the  hip  joint . . 

4* 

8 

33-3 

66-6 

Uppei-  third 

18 

8 

10 

44-4 

55-5 

Middle  third   

9 

6 

3 

66-6 

33-3 

Lov/er  third 

Not  specified 

6 

3 

3 

50-0 

50-0 

Totals  

45t 

21 

24 

46-6 

53-3 

*  Another  case  appears  under  "  Injuries  of  the  Knee." 

t  This  gives  amputation  in  26-4  per  cent,  of  the  170  cases  of  fracture. 


Fractures  op  the  Bones  op  the  Leg. 

Reports  have  been  collected  of  137  cases  of  injuries  to  the  leg,  not 
implicating  joints,  comprising  wounds  of  tibia  and  fibula,  48  ;  wounds  of  tibia 
alone,  72  ;  wounds  of  fibula  alone,  17, 

I. — Tibia  and  Fibula. 

Tibia  and  fibula.  Injuries  of  this  class  are  noticeable  for  a  very  high  degTee  of  comminu- 

tion, and  furnish  many  examples  of  the  explosive  type  in  its  worst  form. 
Although  not  specially  dangerous,  as  far  as  life  is  concerned,  it  is  a  very 
formidable  injury  to  the  limb,  and  furnishes  a  very  high  percentage  of 
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amputations.    Thus  in  48  cases  it  was  found  necessary  to  amputate  ni  25,  or 

52  per  cent.    Septicity  was  marked — in  fact,  almost  universal — as  would  be  Amputation 

expected  from  the  great  comminution  and  extensive  injury  to  the  soft  parts. 

Of  the  48  cases  no  less  than  38  are  described  as  septic,  only  3  as  aseptic,  and 

in  the  remaining  7  the  condition  is  not  mentioned.    Omittiag  the  last  class, 

we  find  that  sejjsis  occurred  in  92*6  per  cent,  of  the  recorded  cases.    Although  Septicity  high. 

the  septicity  of  the  wounds  and  the  necessity  for  amputations,  in  this  class 

of  injury,  were  exceptionally  high,  the  results,  as  judged  by  mortality,  are  not 

unfavourable.    Of  the  series  of  48  only  7  terminated  fatally,  or  a  percentage  Mortality. 

of  14-5.    (Table  17.) 

Treatment. — One  case  of  operative  fixation  has  been  reported,  and  was  Treatment, 
successful  in  spite  of  suppuration,  but  the  necessity  or  desirability  of  this 
method  of  treatment  must  be  extremely  exceptional.  Immobility  was  obtained 
by  the  splints  ordinarily  in  use,  the  more  generally  employed  being  back 
splints  with  foot  and  side  pieces,  Mclntyre's  splint,  Cline's  splint,  &c.  ;  plaster 
of  Paris  was  also  applied  frequently,  but  generally  in  the  later  stages. 

The  three  aseptic  cases  recovered  without  any  operative  measures  being 
required. 

Of  the  23  cases  not  treated  by  amputation,  loose  fragments  of  bone  were 
removed  in  11  instances,  and  in  the  remaining  12  no  mention  is  made  of  any 
operative  measure,  except  that  in  some  cases  incision  was  required  for  the 
evacuation  of  pus. 

Amputations. — The  usual  sites  of  amputations  were  at  the  seat  of  Amputation, 
election  and  through  the  knee-joint,  Stephen  Smith's  method  being  usually  in 
favour  for  the  latter.    In  four  cases  re-amputation  was  found  necessary  through 
the  lower  part  of  the  femur,  on  account  of  suppuration  of  the  flaps  of 
amputations  performed  at  a  lower  level. 

Three  of  the  amputations  were  primary,  for  hsemorrhage,  one  of  which 
underwent  re-amputation  at  a  later  date  ;  the  remainder  were  secondary, 
necessitated  by  septic  conditions  or  secondary  hsemorrhage. 

Of  the  25  amputations,  7  died,  being  a  mortality  of  28  per  cent. 
(Table  18.) 

In  the  following  cases  some  typical  wounds  are  described  by  various  Examples, 
medical  officers,  with  the  treatment  and  results 

Case  49. — Sergeant  L.,  aged  31,  wounded  at  Heilbron  IGth  July,  J  900.  Severe  comminu- 
Pvojectile  (?)  expanding;  range  50  yards.  Admitted  1st  August,  1900,  i^ion ;  septic. 
3  General  Hospital  ;  for  six  days  at  farmhouse  without  treatment.  Bullet 
had  ploughed  through  right  tibia  from  right  to  left ;  extensive  comminution 
and  splintering  at  middle  third;  rupture  of  (?)  anterior  tibial  artery;  fracture 
of  fibula,  probably  due  to  fall;  very  septic;  "leg  bagged  out  with  pus"; 
jjatient  very  weak.  On  2nd  August,  1900,  explored;  fragments  of  bone  and 
debris  were  removed  :  irrigation  and  drainage  ;  Cline's  splints.  On  7th  August, 
1900,  amputation,  Lister-Carden  ;  pus  seen  oozing  from  sciatic  sheath;  large 
focus  at  back  of  femur  ;  drainage  and  counter  openings.  Recovered,  with 
good  stump  ;  invalided  1st  October,  1900. — (Civil  Surgeon  A.  YouNG.) 

Case  50. — Private  J.,  aged  22,  wounded  Zerspruit  on  25th  February,  Ditto. 
]  902,  at  "  short  range  "  ;  projectile  unknown  ;  admitted  to  2  General  Hospital 
28th  February.  Entry  through  fibula,  1  inch  above  malleolus,  size  of  shilling 
piece;  exit  opposite,  on  inner  side  leg,  large,  irregular;  muscles  protruding. 
Comminution  of  both  bones  ;  septic  ;  stinking  discharge  ;  ceiluHtis  of  leg ; 
redness  to  middle  of  leg.  Amputation  at  seat  of  election  ;  equal  lateral 
flaps.    Result  — Healed  aseptically  ;  invalided.— (Civil  Surgeon  Gairdner.) 

Case    51. — Private    R.,  wounded   Paordeberg   24th   February,   1900.  Very  severe  cora- 
Projectile  expanding;    range  unknown.      Admitted  13th  March,  'l  900    to  ™'""tion  of  both 
2_General  Hospital.^   Entry  outer  side  left  leg  about  n)iddle,  size  of  shilling  £1.''"'^^''*'' 
piece  ;  severe  comminution  of  both  tibia  and  fibula  ;  exit  on  inner  side  of  leg,     "  ^' 
size  five-shilling  piece  ;  the  bullet  then  entered  right  leg  at  same  level  ;  entry 
size  of  palm  of  hand,  comminuting  both  bones,  and  lodged  under  skin  on  outer 
side  fibula.    All  wounds  highly  septic  ;  fragments  of  bone  and  bullet  removed. 
On  14th  March,  1900,  removal  of  more  bone  and  metal ;  temperature  103°  F.  ; 
wounds  very  foul.    On  23rd  March,  1900,  profuse  bleeding-  during  dressing 
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Shattering  by  a 
normal  bullet — 
Amputation — 
Secondary 
haemorrhage — 
Ee-amputation — 
Osteomyel  itis — 
Died. 


Septic;  shell — 
Comminution, 
with  suppuration 
of  knee-joint — 
Amputation — 
Recovered. 


Septic  com- 
minuted frac- 
ture— Amputa- 
tion— Recovered. 


Re-amputation. 


from  right  leg ;  tourniquet  ;  amputation,  Stephen  Smith's,  at  knee-joint. 
26th  March,  1900,  flaps  sloughing  ;  opened  and  fomented.  30th  March,  1900, 
fluid  in  supra-patella  pouches.  31st  March,  1900,  left  knee  freely  opened, 
lateral  incisions  ;  pus  evacuated  ;  drainage  tubes  ;  free  discharge.  During 
above  time  left  leg  was  healing,  no  more  bone  came  away  ;  cavity  in  front  to 
tibia  filling  up.  In  right  leg  pus  burrowed  up  back  of  thigh  ;  incisions, 
drainage ;  gradual  healing.  Plaster  of  paris  case  to  left  leg.  Result — Slow 
but  good  recovery.    Invalided  in  June,  1900. — (Major  Lougheed.) 

Case  52. — Boer  prisoner,  J.,  wounded  27th  February  ;  admitted  4  General 
Hospital,  Mooi  River,  three  days  later.  Entrance  over  raid-third  of  fibula — a 
large  septic  wound,  with  upper  fragment  of  tibia,  which  was  comminuted  also, 
projecting  through  skin ;  no  exit,  but  great  shattering  of  bones  seen  by 
X-rays,  and  afterwards  a  normal  Lee-Metford  bullet  was  found  in  muscles  at 
back  of  knee  joint.  Conservative  treatment  at  first,  as  he  was  in  good  con- 
dition, and  had  no  fever.  Limb  became  oedematous,  and  the  18th  day 
amputation  was  decided  on,  and  after  some  diflerence  of  opinion  as  to  whether 
a  Stephen  Smith's  operation  at  knee  joiat  was  not  necessary,  a  modified 
Faraboeuf's  operation,  at  seat  of  election,  was  performed.  A.s  outer  flap  had 
to  be  cut  short,  it  was  necessary  to  supplement  it  from  inelastic  and  brawny 
tissue  on  inner  side.  Severe  secondary  hsemorrhage  two  days  later  ;  wound 
plugged.  As  he  had  lost  much  blood,  and  wound  was  very  unhealthy -looking, 
amputation  in  lower  third  of  thigh  was  performed  at  once.  No  attempt  at 
union  of  flaps  took  place ;  fungoid  medulla  showing  in  stump ;  died  of 
exhaustion  14  days  later. — (Major  S.  F.  Freyer,  R.A.M.C.) 

Case  53. — Private  B.,  wounded  24fch  February,  1900  ;  admitted  4  General 
Hospital,  Mooi  River,  19  days  later  Patient  said  he  was  wounded  by  our 
own  "common"  shell.  Left  thigh  wound  healed.  Both  bones  of  right  leg 
comminuted,  and  septic,  with  extensive  suppuration  of  knee  joint,  and  lower 
end  of  femur.  Latter  only  discovered  under  ansesthetic  and  exploration 
23rd  March,  1900,  when  arthrectomy  was  abandoned.  Next  day  amputated, 
by  Syme's  modified  circular  method,  in  mid-thigh.  Healed  by  first  intention, 
so  that  only  the  track  of  the  drainage  tube  remained  open  12  days  later, 
when  invalided  to  England. — (Major  S.  F.  Freyer,  R.A.M.C.) 

Case  54.— Private  R.,  admitted  4  General  Hospital,  Mooi  River, 
12tli  February,  1900,  for  gunshot  fracture  of  leg.  Both  tibia  and  fibula 
extensively  comminuted  in  septic  wound ;  tissues  extensively  lacerated ; 
temperature,  103 '4°  F.  Attempt  made  to  save  limb,  but  after  eight  days  it 
was  obvious  that  amputation  was  necessary.  This  was  performed  by  the  late 
Sir  William  Stokes  after  his  own  method  ('"'  Stokes'  supra  condyloid  amputa- 
tion") above  the  femoral  condyles.  The  wound  healed  by  first  intention,  and 
resulting  stump  was  shapely  and  excellent.  Invalided. — (Major  S.  F.  Freyer, 
R.A.M.C.) 

Case  55.  — Private  J.  B.,  wounded  Pieter's  Hill  23rd  February,  1900. 
Projectile  and  range  unknown.  Lay  for  two  days  on  veldt,  having  no  food 
and  little  water,  then  removed  to  4th  Brigade  Field  Hospital,  where  the  leg 
was  amputtited  at  seat  of  election.  Transferred  to  4  General  Hospital 
27th  February.  Stump  very  septic,  flaps  sloughing,  very  foul  discharge. 
Temperature,  102 "6°  F.  Douching  with  warm  carbolic  lotion,  iodoform 
dusting,  stimulants,  &c.  ;  no  improvement.  Amputation  above  knee  by  Sir 
William  Stokes.  Healed  per  primam.  Invalided  6th  April,  1900. — (Civil 
Surgeon  W.  Ross  Kemp.) 


The  Tibia  alone. 

Fractures  of  tibia  alone  offer  a  pleasing  contrast  to  injuries  implicating 
both  bones  of  the  leg,  as  is  evidenced  both  by  mortality  and  the  number  of 
Comparison  with  amputations.    We  have  seen  that  when  both  bones  were  injured  the  mortality 
fractures  of  both   was  14"5  per  cent.,  and  the  percentage  of  amputations  reached  the  high  figure 
of  52  ;  whereas  in  fractures  of  the  tibia  alone  the  mortality  of  recorded  cases 
was  only  1"4  per  cent.,  and  the  percentage  of  amputations  only  9*7  ;  72  cases 
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Removal  of  frag- 
ments. 


of  injury  to  tiie  tibia  alone  have  been  reported,  including  3  cases  in  which 
both  tibiae  were  injured,  and  of  the  total  number  of  wounds  of  this  bone,  19 
are  described  as  perforations  and  7  as  grooves.  The  comparative  slightness 
in  the  character  of  the  wounds  accounts  in  a  great  measure  for  the  insigniricant 
mortality  and  small  numbers  requiring  amputation.  The  large  amount  of 
cancellous  tissue  in  the  epiphysis,  especially  in  the  upper  one,  favours  perfora- 
tion, but  some  cases  of  perforative  wounds  of  the  diaphyses  have  also  been 
noted. 

Septicity. — In  62  cases  a  note  of  the  septicity  or  otherwise  of  the  wounds 
has  been  made,  leaving  10  in  which  the  condition  has  not  been  described.  Of 
the  62  cases,  39  were  septic  and  23  aseptic,  a  septicity  percentage  of  62.9. 

Removal  of  Fragments. — In  27  cases  a  note  has  been  made  of  the  removal 
of  loose  fragments,  all  these  cases  being  septic  with  the  exception  of  two,  in 
one  of  which  no  mention  is  made  of  this  condition,  and  in  the  other  one  the 
wound  is  stated  to  have  been  aseptic.  In  38  cases  no  record  has  been  made 
of  any  such  removal,  the  great  majority  of  them  being  aseptic,  and  requiring 
nothing  farther  in  the  way  of  treatment  than  the  ordinary  measures  of 
fixation  on  splints. 

Amputation. — Of  the  series  of  72,  amputations  were  performed  in  7  cases,  Amputation 
an  amputation  percentage  of  9 "7,  all  of  which  recovered.     The  site  of 
amputation  was — supra-condyloid  in  2  cases,  through  the  knee  joint  2,  one  at 
the  seat  of  election,  one  at  the  middle  of  the  leg,  and  in  one  case  the  site  is 
not  mentioned. 

Mortality. — Only  one  case  had  a  fatal  termination  in  the  total  number  of 
72,  the  patient  being  a  Boer  prisoner  who  had  been  kept  without  treatment 
by  his  friends  at  a  farmhouse  for  a  fortnight,  and  was  afterwards  conveyed  to 
a  General  Hospital,  where  he  shortly  died  of  embolism.  A  very  brief  note  of 
his  case  is  given,  and  probably  had  he  from  the  first  received  proper  surgical 
aid,  no  death  would  have  been  recorded  from  the  class  of  injury  now  under 
review.  These  figures  show  a  death-rate  of  1'4  per  cent,  nearly.  The  majority 
of  wounds  of  the  above  class  were  inflicted  by  Mauser  or  Lee-Metford  bullets, 
bat  wounds  from  projectiles  of  all  descriptions — shell,  shrapnel,  revolver,  &c. — 
are  included.  Two  cases  of  slight  injuries  caused  by  soft-nosed  bullets, 
presumably  at  long  ranges,  are  given  below. 

No  case  of  operative  fixation  for  fracture  of  this  bone  has  been  placed  on 
record,  and  the  splints  employed  in  their  treatment  were  of  the  same  class 
as  those  used  for  fractures  of  both  bones  of  the  leg. 


Very  low- 
mortality. 


Tibia  Alone. — Examples  oj  Various  Injuries  and  Treatment. 

Case  56. — Trooper  H.,  wounded  8th  March,  1902.  Projectile,  Lee-  Examples:— 
Metford ;  range,  short;  admitted  10  General  Hospital  six  hours  after  injury.  Aseptic. 
Entry  at  inner  aspect  of  calf,  passed  forward,  and  emerged  at  inner  side  of  leg, 
6  inches  below  knee  joint ;  leg  much  swollen  ;  had  bled  much  ;  irrigated  ; 
cyanide  dressings  and  lateral  splints  ;  remained  aseptic  throughout.  Result — 
Excellent  union;  no  limp;  no  shortening.  Discharged  9th  May,  1901. — 
(Civil  Surgeon  Key.) 

Case  57.— Sergeant  M.,  aged  30,  wounded  Lindley  25th  May,  1900  ;  Soft-nosed 
range,  900  yards;  projectile,  soft-nosed  Mauser;  posture,  standing.    Entry  Mauser,  retained ; 
10  inches  above  internal  malleolus,  |  inch  inside  crest  tibia;  bullet  lodged  ^^P^'°- 
I  inch  outside  crest ;  bullet  extracted  4th  July,  1900.    Pus  evacuated  ;  bony 
fragments  removed  ;   gauze  drain ;    bullet  much  expanded,  base  outwards. 
Long  stay  in  hospital ;  several  necrosed  pieces  of  tibia  removed ;  recovered  ; 
invalided. — (Civil  Surgeon  A.  Young.) 

Case  58.— Trooper  J.,  aged  35,  wounded  13th  May,  1901  ;  projectile.  Ditto, 
soft-nosed  Mauser;  admitted  20  General  Hospital  19th  May.  Entry  inner 
border  of  tibia;  bullet  lodged;  bone  fissured,  bare,  septic;  incisions  for 
drainage  and  removal  of  bare  bone  ;  bullet  found  embedded  in  tibia,  partly  in 
medulla,  wedged  in  compact  tissue  ;  range  unknown.  Result — Recovered  ; 
sent  to  Convalescent  camp  10th  August,  1901. — (Civil  Surgeon  Donald.) 

(6786)  2  A 
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Aseptic — Per- 
foration of  shaft. 


Case  59. — Gunner  B.,  wounded  12th  March..  1900,  at  Driefontein  ; 
admitted  1  General  Hospital  19th  March.  Entry,  about  ^  inch  diameter,  in 
front  of  right  fibula,  3  inches  above  external  malleolus,  1  inch  behind  tibial 
crest ;  exit,  same  size  over  inner  surface  tibia,  2|-  inches  above  internal 
malleolus  ;  aseptic  ;  projectile,  Mauser  ;  range,  600  or  700  yards.  X-rays  on 
30th  March,  1900,  showed  tibia  cleanly  drilled  through  about  2  inches  above 
malleolus.  Treatment — Antiseptic  dressings ;  wounds  completely  healed 
14th  April,  ]900,  when  invalided. — (Major  Burton,  RA.M.C.) 


Aseptic — Per- 
foration of  tibial 
head. 


Case  60.- — Sergeant  D.,  admitted  3  General  Hospital  25th  January,  1900. 
Clean  perforation  of  head  of  tibia  ;  entry  and  exit  about  ^  inch  diameter; 
projectile  jD^'obably  Mauser;  estimated  range  a.bout  1,000  yards;  aseptic; 
dry  gauze  dressings  ;  some  periostitis  resulted  round  exit  wound  ;  healed ; 
aseptic  throughout.— (Civil  Surgeon  Stuart.) 


Both  tibiee- 
A  septic. 


Case  61. — Corporal  G.,  admitted  11  General  Hospital  17th  December, 
1900;  projectile,  Mauser;  posture,  riding;  range,  50  yards;  bullet  entered 
shaft  of  left  tibia,  causing  perforation  with  slight  comminution  ;  passed  through 
horse  ;  entered  shaft  of  right  tibia,  causing  clean  perforation  ;  all  wounds  about 
diameter  of  Mauser  bullet,  and  aseptic  ;  splints  and  usual  dressings.  Result — 
Healed.    Transferred  9th  February,  1901. — (Civil  Surgeon  H.  Hunter.) 


Comminution —  Case  62. — Sergeant  L.,  wounded  16th  July,  1900  ;  projectile,  "  expand- 

Septic.  ing"  ;  range,  20  yards.    Entry  and  exit,  one  common  wound  ;  bullet  ploughed 

through  tibia  below  tubercle,  from  right  to  left,  extensive  comminution  and 
splintering  of  whole  extent  of  middle  third  of  tibia ;  foully  septic ;  leg 
channelled  with  pus  ;  free  drainage  ;  fragments  and  necrosed  bone  removed. 
On  6th  August,  1900,  no  sign  of  recovery  of  parts  ;  amputation  at  knee  joint ; 
uninteri-upted  recovery. — (Civil  Surgeon  A.  YouNG.) 


Ligature  of 
popliteal. 


Perforation  of 
lower  end  of 
tibia. 


Case  63. — Private  M.,  wounded  8th  February,  1902  ;  admitted  16  General 
Hospital  19th  Febi.'uary.  Incomplete  fracture  of  tibia;  septic  ;  projectile  and 
range  not  recorded.  On  22nd  February,  1902,  secondary  haemorrhage  from 
posterior  tibial  artery ;  ligation  of  popliteal  artery ;  subsequent  removal  of 
necrosed  bone.  Result — Union.  When  transferred  to  Base  had  almost  full 
use  of  leg. — (Civil  Surgeon  Tweedie.) 

(Vide  Case  20,  "Injuries  of  Blood  Vessels.") 

Case  64. — Gunner  H.,  wounded  6th  July,  1901  ;  admitted  hospital, 
Bloemfontein,  17th  July,  1901.  Bullet  had  passed  through  lower  part  of 
tibia,  from  before  backv\^ards  without  causing  complete  fracture.  Both  wounds 
quite  healed  on  26th  January,  1901  ;  up  all  day  ;  walks  without  limp ;  sent  to 
Convalescent  camp  2nd  February,  1901. — (Hospital  Records.) 


Fractures  of  the  Fibula  Alone. 


Small  number  of 
recoi'ded  cases — 
The  fibula  alone  ; 
septicitj. 


Very  few  cases  of  this  class  of  injury  have  been  noted.  Naturally,  it  is 
comparatively  rare,  and  I  have  collected  notes  of  only  17  cases,  3  of  them 
having  been  accidentally  inflicted.  Of  the  17  cases,  9  are  described  as  septic, 
4  as  aseptic,  and  of  the  remaining  4  no  mention  has  been  made  in  this  respect. 
In  8  cases  a  record  has  been  made  of  the  removal  of  loose  fragments,  and  in 
one  case  amputation  was  performed  through  the  knee  joint  for  secondary 
hemorrhage.  Two  cases  terminated  fatally,  one  from  some  acute  septic  infec- 
tion (case  quoted  below),  the  other  from  shock  following  amputation  through 
the  knee  joint.  This  gives  a  mortality  of  11*7  per  cent.,  but  the  number  of 
cases  is  so  small  that  no  general  conclusion  of  any  value  can  be  drawn,  and 
there  is  no  reason  why  the  mortality  should  be  any  higher  than  in  fracture  of 
the  tibia  alone,  where  it  was  only  1*4  per  cent,  in  a  comparatively  large 
number  of  cases.  The  fixation  of  these  fractui'es  was  carried  out  by  means  of 
the  splints  in  common  .  use,  and  no  record  has  been  made  of  any  operative 
fixation. 


187 

Case  65. — Private  W.,  wounded  13th  December,  1900,  was  prisoner  in  Examples:— 
hands  of  Boers  for  four  days ;  admitted  2  General  Hospital  17th  December,  Septic— A mputa- 
1900.  Entry  1  inch  below  head  left  fibula,  large  exit  two  inches  above 
internal  malleolus,  3  inches  in  length.  Leg  much  swollen  and  septic.  On 
night  of  admission,  severe  secondary  haemorrhage  ;  amputation  through  knee 
joint.  Died  from  shock  and  loss  of  blood.  Posterior  tibial  artery  found 
divided  at  origin  and  calf  muscles  torn  to  pieces. — (Lieut. -Colonel  Sylvester, 
K.A.M.C.) 

Case  66.— Private  W.,  wounded  near  Ladysmith,  7th  November,  1901.  ^^g^^j^l^P*'"" 
Projectile,  Martini-Henry  ;  range  20  yards ;  admitted  19th  Stationary 
Hospital  same  day.  Entry  large,  over  head  of  fibula  ;  exit  large,  on  inner 
side  leg  at  same  level ;  head  of  fibula  smashed,  great  swelling  of  leg  ;  oozing. 
Crepitation,  due  to  gas  in  tissues  round  wound,  appeared  a  few  hours  after 
injury.  Sterilized  and  splinted.  Next  day  temperature  104°  F.  ;  egg  shell 
crackling  ;  considered  to  be  case  of  infection  by  bacillus  of  mahgnant  oedema  ; 
wounds  enlarged  and  irrigated  with  peroxide  of  hydrogen  ;  large  drainage 
tubes  introduced.  Died  36  hours  after  being  wounded.  A  sterile  needle 
introduced  into  tissues  and  afterwards  into  subcutaneous  tissue  of  mouse 
caused  death  in  30  hours. — (Lieut. -Colonel  Westcott,  R.A,M.C.) 

Case  67. — Lieutenant  D.,  admitted  7  General  Hospital  12th  June,  1900.  Comminution  and 
Entry  in  front  of  lower  third  right  fibula  ;  exit  postero-external  aspect,  same  fi^suring. 
level;  leg  swollen  and  red;  temperature  102°  F.  ;  septic.     X-rays  showed 
fibula  split  longitudinally,  fragments  of  bone  in  tissues ;  exit  enlarged  ;  six 
fragments  removed  ;  drainage.    On  25th  June,  1900,  drainage  tube  removed  ; 
union.   Invalided  15th  July,  1900. — (Captain  Berridge,  KA.M.C.) 

Case  68. — Sergeant  H.,  wounded  near  Bloemfontein  3rd  March,  1900.  Injury  to  external 
Transferred  to  2  General  Hospital.  Entry  4  inches  below  knee,  behind  popl'teal  nerve, 
fibula,  exit  in  t  ront,  necir  crest  of  tibia ;  fibula  comminuted,  fragments 
pressing  on  external  popliteal  nerve  ;  entry  enlarged,  several  fragments  of 
fibula  removed  ;  Avounds  soon  healed  ;  limb  put  up  in  plaster  of  Paris ;  pain 
along  course  of  nerve  increased  on  pressure.  Invalided  1st  May,  1900  ; 
unable  to  stand  on  foot. — (Major  Lougheed,  R.A.M.C.) 


Case  69. — Private  P.,  aged  22  ;  projectile  (?)  expanding  ;  range  250  Septic, 
yards  ;  admitted  11  General  Hospital  26th  August,  1900.  Entry  size  of 
sixpenny  piece  at  middle  of  inner  side  leg  behind  tibia.  Exit  same  level  on 
outer  aspect,  6  inches  by  3  inches;  torn  muscles  protruding;  fibula  for  about 
1  inch  "broken  into  splinters";  fragments  lying  loose  in  wound;  septic; 
removal  of  many  fragments  ;  scraping,  drainage,  splints.  Result — Good 
union.    Invalided  4th  October,  1900. — (Civil  Surgeon  H.  Huister.) 

Case  70. — Private  W.,  wounded  24th  January,  1900  ;  admitted  4  General  Comminuted 
Hospital,  Mooi  River,  two  days  later.     Entrance  (Martini-Henry)  on  inner  3e^o"j*^~ 
side  and  behind  tibia,  at  junction  of  mid.  and  lower  third ;  exit  opposite,  on  h«;moriljTg-e— 
outer  side  of  leg — both  very  large  and  septic;  comminuted  fracture  of  fibula,  Lig-ature  at  site- 
with  severe  recurrent  secondary  haemorrhage.    For  persistent  and  successful  P^ecovered. 
effort  to  ligature  at  site,  and  conservative  after-treatment,  see  Case  No.  10, 
"  Gunshot  Wounds  of  Blood  Vessels."— (Major  S.  F.  Freyer,  R.A.M.C.) 
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Fractures  of  the  Bones  of  the  Leg. 
Table  17. — Showing  results  in  all  Cases  noted  (187  Cases). 


Results  per  cent. 



Totals. 

Recovered. 

Died. 

Septic. 

Recovered. 

Died. 

Fractures  of  the  leg — 
Both  bones 

48 

41 

7 

92-6* 

85-4 

14-5 

Tibia  alone 
Fibula  alone 

72 
17 

71 
15 

1 

2 

62 -gf 

69  •2t 

98-6 
88-2 

1-4 

(nearly) 
11-7 

Totals    . . 

137 

127 

10 

92-7 

7-3 

Not  noted  in  7  cases.        |  Not  noted  in  10  cases. 

X  Not  noted  in  4  cases. 

Table  18. — Showing  results  of  Amputation  for  the 

Fracture. 

various  kinds  of 

Total 

Totals. 

Recovered. 

Died. 

Results  per  cent. 

cases. 

Recovered. 

Died. 

Amputation   for  fracture 
of  the  leg — 
Both  bones 

48 

25* 

18 

7 

72-0 

28-0 

Tibia  alone 

72 

7 

7 

100-0 

Fibula  alone 

17 

1 

1 

100-0 

Totals     . . 

137 

33 

25 

8 

75-7 

24-2 

*  Including  3  primarj'  for  haemorrhage,  all  of  which  recovered. 


Percentage  of  amputations  to  cases — 

Both  bones      =  52-0. 

Tibia  alone      =  9 '7. 

Fibula  alone     =  5' 8. 


Fractures  of  the  Bones  of  the  Lower  Fxtremity. 


Table  19.  —  Showing  results  of  all  Cases  noted. 


Totals. 

Results. 

Results  per  cent. 

Recovered. 

Died. 

Recovered. 

Died. 

Fractures  of  the  bones  of  the 
lower  extremity — 
Femur  . . 

Bones  of  the  leg 

170 
137 

141 
127 

29 
10 

82-9 
92-7 

17-0 

7-3 

Totals  

307 

268 

39 

87-2 

12-7 
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Fracturcf^  of  the  Bonefi  of  the  Loiver  Extremity. 
Table  20. — Showing  results  of  all  Amputations  in  all  Cases  noted. 


Kesults. 

Kesults  per  cent. 

Totals. 

Recovered. 

Died. 

Recovered. 

Died. 

Fractures  of  the  bones  of  the 
lower  extremity — 
Femur . . 

45 

21 

24 

46-6 

53-3 

Bones  of  the  leg 

.33* 

25 

S 

75-7 

24-2 

Totals  

78 

46 

32 

58-9 

41-0 

*  Including  3  primary  for  haemorrhage. 
Percentage  of  amputations  to  cases  =  22 "1. 


Fractures  of  the  Metatarsal  Bones. 

Injuries  to  these  bones,  although  fairly  common,  have  not  been  generally  Fairly  common, 
noted,  and  only  27  cases  have  been  collected.  Many  of  these  injuries  were 
accidentally  self  inflicted,  owing  to  carelessness  in  handling  firearms.  As  a 
rule  they  suppurated,  a  result  to  be  expected,  as  the  bullet  generally  first  Usually  septic 
penetrated  a  dirty  boot  and  sock,  and  as  the  skin  of  the  foot  is  seldom  clean.  comminuted. 
Comminution  was  usual,  although  some  cases  of  perforation  have  been 
recorded.  Healing  in  septic  cases  was  generally  slow,  pus  having  a  tendency 
to  burrow,  and  this  necessitating  frequent  incisions  ;  in  these  cases  the  foot 
bath  and  continuous  irrigation  have  proved  of  great  value.  In  17  cases  there 
is  no  record  of  removal  of  bony  fragments,  the  usual  line  of  treatment  in  the 
way  of  antiseptic  dressings,  fomentations,  &c.,  having  been  sufficient.  Six 
cases  required  removal  of  loose  portions  of  bone,  or  removal  of  portions  of  the 
shaft,  and  in  two  cases  amputation  of  the  corresponding  toes  was  carried  out. 
Suppuration  was  sometimes  prolonged  owing  to  the  presence  of  such  foreign 
bodies  as  portions  of  the  boot  or  sock.  All  cases  recovered,  but  several  are 
noted  as  unable  to  stand  on  foot  owing  to  pain. 


Examples  of  Various  Injuries  to  Metatarsal  Bones. 

Case  71. — Private  B.,  aged  30;  wounded  Paardeberg  23rd  February,  Examples: — 
]900  ;  projectile  said  to  be  from  "  sporting  rifle  "  ;  estimated  range  600  yards  ; 
admitted  3  General  Hospital.  Entry  dorsum  right  foot,  near  heads  of 
metatarsals  ;  exit  behind  os  calcis.  While  lying  on  stretcher  was  struck  by 
another  bullet,  on  same  foot  ;  entry  at  sole,  and  exit  at  dorsum,  near  bases  of 
metatarsals.  All  wounds  septic,  much  oedema  of  foot ;  removal  of  small 
fragments;  Mclntyre's  splint  ;  rigors;  temperature,  105°F.  On  17th  March, 
1900,  a  brass  eyelet  hole  for  boot  lace  extruded  from  posterior  wound. 
23rd  March,  1900,  incision,  and  removal  of  small  sequestrum.  13th  April, 
steady  progress  ;  recovered. — (Civil  Surgeon  Stuart.) 

Case  72. — C. ,  aged  26,  accidentally  self  inflicted  on  30th  July,  1901;  Septic, 
admitted  20  General  Hospital.  Entry,  dorsum  over  third  metatarso- 
phalangleal  joint ;  exit  at  sole  1|- inches  behind  web.  Projectile,  Lee-Metford  ; 
range,  1  foot.  Septic  ;  foot  and  leg  swollen  to  knee  ;  skin  undermined  to 
external  malleolus.  14th  August,  1901,  third  toe  amputated;  progress  slow 
but  favourable  ;  invalided  5th  September,  1901. — (Captain  Thom,  KA.M.C.) 

Case  73. — Private  P.,  slightly  comminuted  fracture  shaft  fifth  meta-  Aseptic, 
tarsal.      Exit   wound    small.     Projectile,    Mauser  ;    range    estimated  ai; 
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1,400  yards.  Aseptic,  splint,  dry  dressings;  union;  recovery;  to  duty. 
Admitted  to  hospital  3rd  December,  1899  ;  discharged  2nd  Ja.nuary,  1900. — 
(Major  Macdonald,  R.A.M.C.) 


Frequency  of 
injury. 


Usually  com- 
minuted. 


Injuries  of 

musculo-spiral 

nerve. 


Sepsis. 


Amputations. 


Indications  for 
amputation. 


Mortality. 


Treatment. 


Wiring. 


Bones  of  the  Upper  Extremity. 
(l)  The  Humerus. 

Although  the  humerus  is  perhaps  the  most  frequently  injured  of  all  the 
bones,  only  83  cases  reported  in  more  or  less  detail  have  been  collected.  The 
generally  favourable  issue  of  this  class  of  injury  may  account  for  the  compara- 
tively few  cases  reported.  The  above  number  includes  fractures  of  all 
varieties,  and  in  every  situation,  except  the  epiphyses,  which  have  been 
classified  as  wounds  of  the  elbow  or  shoulder  joints.  Wounds  from  every 
variety  of  projectiles  are  represented,  and  the  great  majority  of  fractures  have 
been  comminuted  to  a  greater  or  lesser  extent ;  but  a  few  cases  of  perforation 
of  the  diaphyses  have  also  been  noted.  Wounds  of  this  bone  inflicted  at 
short  ranges  afford  well-marked  examples  of  the  "  explosive  "  type,  but  the 
most  noticeable  feature  is  the  frequency  of  nerve  injuries,  particularly  of  the 
musculo-spiral.  In  a'  few  cases  the  nerve  trunk  has  been  actually  divided  by 
the  bullet,  but  the  commonest  condition  seems  to  be  loss  of  function  from 
pressure  of  callus  or  fibrous  bands  in  the  track  of  the  bullet,  or  from  contusion 
or  concussion  without  pressure.  Injuries  to  other  nerves  were  also  noticed, 
such  as  to  the  median  or  ulnar  ;  but  the  musculo-spiral  was  by  far  the  most 
commonly  damaged.  In  the  83  cases  under  review  this  nerve  suffered  injury 
in  12  cases,  or  in  14*4  per  cent. 

Septicity. — Of  the  83  cases,  42  have  been  noted  as  septic,  19  as  aseptic, 
and  in  22  the  condition  has  not  been  described  ;  leaving  the  last  class  out  of 
the  calculation,  the  septicity  amounts  to  68 '8  per  cent. 

Removal  of  Fragments. — In  22  cases  a  note  has  been  made  of  the 
removal  of  fragments,  but  it  is  probable  that  this  procedure  was  carried  out  in 
many  more  cases  without  a  record  having  been  made.  Every  case  in  which 
fragments  were  removed  has  been  described  as  septic. 

Amputations. — In  uhe  series  of  83  cases,  13  amputations  were  carried 
out,  or  an  amputation  percentage  of  15 "6.  The  site  of  amputations  was — 
Disarticulations  at  the  shoulder  joint,  7  ;  amputations  through  the  upper  and 
middle  thirds  of  the  arm,  6.  Of  the  13  amputations  2  died,  both 
disarticulations  through  the  joint ;  being  an  amputation  mortality  of  28 '5  per 
cent,  for  the  operation  through  the  joint,  and  of  15 '3  per  cent,  for  all 
amputations  of  the  upper  arm.  Septic  conditions  were  present  in  every  case 
requiring  amputation,  the  chief  indication  for  removal  of  the  limb  having  been 
extreme  local  destruction  of  soft  parts  accompanied  by  free  suppuration.  One 
case  (No.  30,  page  177)  of  primary  amputation  has  been  reported,  but  required 
disarticulation  later  on.  One  case  of  haemorrhage  in  a  septic  comminuted 
fracture  of  severe  type  was  successfully  treated  by  ligation  of  the  axillary 
{see  Case  24,  page  175). 

Mortality. — The  mortality  of  injuries  of  this  large  and  important  bone,  as 
calculated  from  the  number  of  reported  cases,  has  been  decidedly  low.  Of 
the  83  cases  only  three  died,  giving  a  mortality  of  per  cent.  ;  two  of  them 
died  from  shock  resulting  from  disarticulation  through  the  shoulder  joint ; 
the  cause  of  death  in  the  remaining  case  was  gangrene  of  the  lung  32  days 
after  injury.  In  the  last  case  death  cannot  be  attributed  to  the  wound,  as 
the  bone  was  found  post  mortem  "  completely  united  "  and  "the  shoulder  joint 
healthy." 

Treatment. — In  badly-comminuted  septic  cases  removal  of  fragments  was 
usual,  but  in  slighter  degrees  of  fracture  and  in  aseptic  cases  was  not,  as  a 
rule,  carried  out.  Immobilization  was  secured  by  means  of  the  splints 
ordinarily  employed  in  surgical  practice — three  short  splints  with  a  narrow  arm 
sling,  rectangular  splints,  plaster  of  Paris  casing,  perforated  zinc,  &c.,  were 
the  most  commonly  used.  Operative  fixation  by  means  of  wire  has  been 
carried  out  in  two  cases,  but  the  necessity  for  this  procedure  seems  to  be  quite 
exceptional.  In  cases  of  musculo-spiral  paralysis  the  nerve  has  been  cut 
down  upon  in  several  instances,  and  either  sutured  or  freed  from  cicatricial 
bands  of  fibrous  tissue  ;  but  the  results  of  treatment  have  not  been  reported 
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in  this  Section  owing  to  the  length  of  time  which  must  elapse  before  beneficial 
effects  become  evident. 

Examples  of  Gunshot  Fractures  of  the  Humerus. 

Case  74.— Private  S.,  Avounded  Pieter's  Hill  27th  February,  1900.  Examples:— 
Projectile,  Mauser  ;  estimated  range  500  yards  ;  admitted  4  General  Hospital,  Extensive  com- 
Mooi  River,  7th  March.  Entry  near  tip  of  acromion  process  left  arm  ;  exit 
at  postero-internal  aspect  of  arm,  junction  of  upper  and  middle  thirds. 
Extensive  comminution  ;  septic;  arm  greatly  swollen.  On  11th  March,  1900, 
exploratory  incision,  upper  end  of  shaft ;  found  too  pulverised  for  excision  ; 
amputation  at  shoulder  joint ;  several  fragments  of  bone  removed  from  the 
flaps  ;  healed  mostly  by  first  intention ;  small  sinus  remained  ;  invalided 
5th  April,  1900.— (Major  Freyer,  RA.M.C.) 

Case  75. — Private  G.,  aged  20,  admitted  20  General  Hospital  on  Musculo-spiral 
4th  November,  1901,  for  gunshot  fracture  right  humerus,  at  junction  of  upper  Paralysis, 
and  middle  third  ;  good  union  resulted ;  contracted  enteric  fever,  recovered ; 
signs  of  musculo-spiral  paralysis  noticed.  On  25th  February,  1901,  operation. 
Nerve  freed  from  entanglement  in  cicatricial  tissue  and  callus;  nerve  found 
divided  ;  sutured,  some  slight  suppuration,  fomentations  ;  healed  ;  no 
return  of  nerve  power  when  invalided  12th  April,  1902. — (Major  Whaite, 
RA.M.C.) 

Case  76. — Private  P.,  wounded  Damplaats  27th  May,  1901.  Mauser  Necrosis  and 
(?  soft  nosed),  range  400  yards,  two  wounds  ;  one  bullet  shattered  left  forearm,  suppuration  of 
and  another  shattered  left  arm.  Primary  amputation  on  the  field  at  middle 
of  arm;  admitted  12  General  Hospital  ;  stump  healed  except  at  one  corner; 
on  23rd  June,  1901,  slump  very  tender  ;  pus  evacuated  over  pectora,lis  major. 
More  abscesses  formed  and  humerus  found  bare  ;  fomentations.  On  5th  July, 
1901,  amputation  through  shoulder  joint ;  recovered;  invalided  10th  September, 
1901.  (This  case  also  quoted  above,  Case  30,  with  reference  to  primary 
amputations. ) — (Major  Lougheed. ) 

Case  77. — Private  P.,  aged  22;  wounded  16th  April,  1901;  admitted  Wiriug. 
20  General  Hospital  with  comminuted  fracture  right  humerus  at  junction  of 
middle  and  lower  thirds,  fracture  ununited.  On  1st  June,  1901,  posterior 
incision,  ends  of  bone  turned  out,  all  dead  bone  removed,  ends  refreshed, 
united-  by  silver  wire.  8th  June.  1901,  considerable  discharge;  irriga- 
tion. 13th  August,  1901.  abscess  opened,  dead  bone  removed,'  healing. 
19th  September,  1901,  wound  healed;  invalided;  bony  union  doubtful, — 
(Civil  Surgeon  Donald.) 

Case  78. — Private  M.,  wounded  at  Springs  11th  February,  1901  ;  Gangrene, 
admitted  16  General  Hospital  13th  February,  1901.  Had  wandered  about 
veldt  for  24  hours  after  injury.  Entry  small,  middle  of  inner  side  left  arm  ; 
exit  outer  side,  large,  ragged  ;  very  foul ;  great  swelling  of  whole  arm  and 
shoulder.  14th  February,  1901,  amputation  at  shoulder  joint.  15th  February, 
1901,  commencing  gangrene  of  fla.ps,  great  collapse;  transfusion;  died. — 
(Lieutenant  B.  Smith,  R.A.M.C.) 

Bones  of  the  Forearm. 

Only  60  cases  of  gunshot  fractures  of  the  bones  of  the  forearm  have  been  Bones  of  the 
collected,  none  of  which  terminated  fatally.    These  include  wounds  from  forearm, 
every  description  of  projectile,  and  although  the  number  of  cases  is  not 
large,  still  it  is  an  indication  of  the  favourable  results  of  injuries  in  this  ' 
situation.    The  above  number  is  composed  of: — Injuries  to  both  radius  and 
ulna,  15  ;  of  the  radius  alone,  27  ;  and  of  the  ulna  alone,  18. 

Fracture  of  Both  Bones. 

Only  15  cases  of  fracture  of  both  radius  and  ulna  have  been  recorded.  Both  bores— No 
all  terminating  favourably  as  far  as  the  patient's  life  is  concerned,  though  in  deaths— Sepsis. 
3  the  forearm  had  to  be  sacrificed.     The  explosive  character  of  wounds  of 
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these  bones  at  close  ranges  was  generally  well  marked,  and  septicity  was 
usual.  Thus,  of  the  15  cases  in  this  series  only  3  are  described  as 
aseptic.  The  removal  of  loose  fragments  was  generally  practised,  except  in 
slight  or  in  aseptic  cases.  Immobility  was  secured  by  means  of  ordinary 
splints  of  different  materials,  straight  forearm  splints  being  generally  applied  ; 
rectangular  splints,  and  plaster  of  Paris  were  also  frequently  used.  Operative 
fixation  was  not  otten  required  for  fracture  of  the  bones  of  the  forearm,  only 
4  cases  having  been  described.  Limitation  of  pronation  and  supination  was 
common  after  fractures  of  this  type. 


Amputations. 


Examples : — 
Amputation. 


Amputation. 


Aseptic. 


Faulty  union — 
Wiring, 


Aseptic — Ulna 
wired  and  radius 
only  " set" — 
Satisfactory. 


Three  cases.  One  was  required  for  injuries  resulting  from  the  accidental 
explosion  of  a  shell  in  the  hand.  One  for  a  septic  wound  of  highly 
"  explosive "  type  inflicted  by  an  expanding  bullet,  and  one  case  was  the 
subject  of  re-amputation  on  account  of  sloughing  flaps  after  a  primary 
operation  on  the  field. 

Examples  of  gunshot  fractures  of  both  bones  of  the  forearm  : — 

Case  79. — Private  M.,  highly  comminuted  fractures  of  both  bones  in 
upper  third.  Very  septic.  Exit  wounds  greatly  lacerated,  size  of  palm  of 
hand.  Projectile,  suspected  soft-nosed.  Range,  80  yards.  Admitted  No.  11 
General  Hospital  28th  October,  1900.  Amputation  through  middle  third  of 
arm.    Result  good.    Discharged  12th  December,  1900. — (Hospital  Records.) 

Case  80. — ^Private  J.,  wounded  7th  August,  1900  ;  both  bones  fractured. 
Amputation  on  field,  just  below  left  elbow.  Had  to  be  moved  two  days  later. 
Admitted  4  General  Hospital,  Mooi  River,  12th  August,  1900.  Delirium; 
"  typhoid  state  "  ;  very  foul,  sloughing  stump  ;  whole  arm  to  axilla  swollen 
and  boggy.  Flaps  sloughed,  exposing  radius  and  ulna.  Pus  burrowed  up  to 
axilla,  and  was  evacuated.  Fomentations  and  irrigation.  Sinuses  laid  open 
and  scraped,  and,  ultimately,  on  4th  October,  1900,  re-amputation  at  middle 
of  humerus.  Recovered.  Invalided  4th  December,  1900. — ^(Major  Freyer, 
R.A.M.a) 

Case  81. — Private  M.,  wounded  Paardeberg ;  admitted  1  General 
Hospital  26th  February,  1900.  Fracture  of  both  bones  at  centre  of  shafts. 
Comminution  not  severe  ;  both  wounds  small  in  size  ;  projectile,  Mauser  ; 
aseptic  ;  splints  ;  no  removal  of  fragments  ;  union.  Invalided  21st  March, 
1900. — (Civil  Surgeon  Dunlop.) 

Case  82. — Trooper  W.,  transferred  from  Winberg,  where  treated  six 
weeks,  to  9  General  Hospital.  Faulty  union,  both  bones  overlapping  ;  bones 
cut  down  upon.  Ends  refreshed  ;  some  small  loose  pieces  of  bone  removed  ; 
ends  united  with  silver  wire.  Recovery,  with  much  improved  and  useful 
hmb. — (Captain  Begbie,  R.A.M.C.) 

Case  83. — Private  McE.,  admitted  4  General  Hospital,  Mooi  River, 
9th  Mcirch,  1301,  for  gunshot  comminuted  fracture  of  both  bones  of  forearm, 
with  much  deformity.  When  wounds  were  aseptic,  and  there  was  still  no 
union,  the  subcutaneous  ulnar  fracture  was  cut  down  on,  placed  in  position, 
and  wired ;  radius  not  wired,  but  deformity  reduced  by  manipulation. 
Satisfactory  result  according  to  skiagraph  (Fig.  74).  Invalided  to  England 
69th  day,  when  firm  union  had  taken  place. — (Major  S.  F.  Freyer, 
R.A.M.C.) 


Septic — Ulna 
wired  and  radius 
only  "  set " — 
Satisfactory, 
though  wire  came 
away. 


Case  84. — Sergeant  M.,  admitted  4  General  Hospital,  Mooi  River, 
3rd  February,  1902,  for  gunshot  wound  of  forearm.  There  was  a  septic, 
comminuted  fracture  of  radius  and  ulna,  at  junction  of  mid  and  upper  thirds, 
with  great  deformity.  Loose  fragments  of  bone  removed ;  scraped  and 
washed  wound,  and,  as  bones  could  not  be  kept  in  position,  wired  ulna 
(Fig.  75).  The  bones  united  in  fairly  good  position,  but,  as  union  took 
place  only  by  granulation,  wire  came  away  later.  Invalided  to  England 
19th  April,  1902.— (Major  S.  F.  Freyer,  R.A.M.C.) 
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Fracture  of  Radius  Alone. 


The  radius — 
Mortality  nil. 


Twenty- seven  cases  of  this  injury  have  been  collected  showing  every 
variety  of  fracture  from  a  pronounced  "  explosive  "  type  to  simple  perforation. 
About  60  per  cent,  were  septic,  and  there  were  no  deaths.  One  case  under- 
went amputation,  not  from  causes  arising  from  the  fracture  itself,  but  on 
account  of  gangrene  resulting  from  injury  to  the  brachial  artery  at  its 
bifurcation.  The  explosive  type  of  injury  is  best  seen  in  fractures  of  the  lower  Explosive  type, 
third  of  the  bone,  where  it  is  least  covered  by  soft  paits.  From  an  analysis 
of  the  reports  it  appears  that  loose  fragments  of  bone  were  removed  in  about 
40  per  cent,  of  the  cases,  but  I  think  it  is  likely  that  mention  has  not  always 
been  made  of  this  proceeding,  and  the  percentage  should,  in  reality,  be  higher. 
Loss  of  function  of  various  nerves,  such  as  the  median  and  radial,  has  been 
described  more  than  once,  as  well  as  injuries  to  the  radial  artery.  Ligation 
of  the  brachial  artery  was  practised  successfully  in  one  case  of  secondary 
haemorrhage  in  a  septic,  comminuted  wound.  Immobilization  of  the  fractured 
bone  was  carried  out  by  means  of  the  usual  splints,  and  in  one  case  wiring  for 
faultv  union  was  resorted  to. 

The  following  cases  are  quoted  as  examples  of  different  injuries  : — 


Case  85. — Private  C,  aged  28,  wounded  Paardeberg  19th  February, 
1900;  projectile  Mauser;  range  unknown;  admitted  6  General  Hospital 
25th  February,  1900.  Entry  small,  above  wrist,  posterior  aspect  ;  exit  small, 
in  front.  Aseptic  ;  not  a  complete  fracture — only  evideace  was  small  amount 
of  thickening  at  end  of  bone.  Healed  ;  discharged  hospital  1st  March,  1900. — 
(Civil  Surgeon  Bhinker.) 


Examples  : — 

Perforation  lowe 
epiphysis ; 
aseptic. 


Case  86.— Shoeing-smith  P.,  aged  29,  wounded  Dewetsdorp  17th  April,  Explosive  type. 
1901;  projectile  unknown;  range  4  yards;  admitted  12  ' 'eneral  Hospital 
19fch  April,  1901.  Entry  circular,  about  ^  inch  diameter,  over  posterior 
surface  radius,  1|-  inches  above  wrist;  exit  large,  ragged,  in  front  of  radius, 
same  level.  Spicules  of  radius  protruding  from  exit,  and  radial  artery  divided. 
Septic  ;  arm  inflamed.  On  19th  April,  1901,  removal  of  loose  pieces  of  radius  ; 
ligation  of  artery ;  irrigation  and  arm-bath  for  three  weeks  by  day,  fomenta- 
tions at  night.  On  7th  May,  1901,  abscess  opened  near  artery.  Result — 
Union,  with  stiff  wrist. — (Major  Lougheed,  R.A.M.C.) 

Case  87. — Conductor  W.,  aged  26,  wounded  6th  May,  1901,  accidentally,  Unsuccessful 
self-inflicted  ;  projectile,  Lee-Metford  ;  range,  few  inches  ;  admitted  same  day  Primary  closure 
14  General  Hospital.    Entry  3  inches  long,  at  inner  aspect;  exit  5  inches  ^o"^*^^- 
long,  at  outer  aspect  of  left  forearm.     Wounds  sutured  ;   no  drain.  On 
10th  May,  1901,  septic  ;  pain  up  arm.    Explored  ;  i-adius  found  shattered  ; 
renioval  of  fragments  ;   irrigation  ;  arm-bath  ;  cyanide  dressings.  Result- 
Union  ;  free  movement  of  hand  and  fingers.    Discharged  29th  August,  1901. — 
(Civil  Surgeon  Napier.) 


Wiring-. 


Case  88.— Private  D.,  admitted  8  General  Hospital.  Comminuted 
fracture  right  radius,  close  to  insertion  of  supinator  brevis  ;  splints  for  three 
weeks  ;  massage.  X-rays  showed  faulty  union  ;  radius  exposed  ;  splintered 
fragment  removed  ;  ends  of  bone  drilled  ;  united  with  silver  wire.  Result- 
Good  union. —(Captain  Begbie,  R.A.M.C.) 

Case  89.— Corporal  W.,  2nd  Royal  Highlanders;  projectile  unknown;  Lig-atiou  of 
range  80  yards.    Transverse  fracture  of  radius  at  junction  of  upper  and  middle  brachial  artery, 
thirds;  very  large  wound,  close  to  bend  of  elbow,  3  inches  by  2  inches; 
septic.    Drainage;  splint.   Secondary  hgemorrhage  ;  ligation  of  brachial  arterv  ' 
above  wound;  union.    Admitted  hospital  15th  December,  1899;  invalided 
25th  January,  1901.— (Civil  Surgeon  Roberts.) 


Fractures  of  Ulna  Alone. 

_    Considering  the  comparative  frequency  of  injuries  of  the  ulna,  the  number  Ulna  alone. 
:  cases  recorded  in  detail  is  extraordinarily  small.    Only  18  cases  have  been 
)llected,  all  of  which  recovered.    Occupying  the  subcutaneous  position  it 
oes  fractures  of  this  bone  at  short  ranges  furnish  examples  of  the  explosive 
(678G)  2B  ^  .  . 


194 


Amputation, 


Examples  : — 

Moderate 
comminution. 


Extreme 
comminution. 


type  of  wound,  and,  on  the  other  hand,  the  size  and  structure  of  its  upper 
epiphysis  favour  the  occurrence  of  pure  perforations.  Only  2  of  tlie  18  cases 
are  described  as  aseptic,  one  being  a  perforation  of  the  upper  epiphysis,  the 
other  a  slight  comminution  of  the  shaft  ;  but  the  numbers  are  so  small  that 
no  conclusion  as  to  average  septicity  can  be  drawn  from  them.  Amputation 
was  required  in  two  cases,  one  (quoted  above,  Case  7,  page  172)  for  gangrene 
resulting  from  neglect  in  a  Boer  laager,  the  other  a  primary  amputation  on 
account  of  extreme  injury  of  bone  and  soft  parts.  The  immobihzation  and 
general  treatment  was  carried  out  on  the  same  lines  as  in  fractures  of  the 
radius,  and  no  mention  has  been  made  of  operative  fixation. 

The  following  cases  are  given  as  examples  of  wounds  to  this  bone  : — 

Case  90.— Private  D.,  wounded  Lindley  i8th  September,  1900  ;  projectile, 
Mauser  ;  estimated  range  300  yards  ;  admitted  next  day  3  General  Hospital. 
Entry  ulnar  margin  right  forearm,  3|-  inches  above  tip  of  ulnar  styloid  ;  exit 
on  extensor  surface,  same  level ;  both  small  and  circular.  Ulna  comminuted  ; 
slight  sepsis  ;  radius  intact,  so  no  splints  ;  wool,  firm  bandaging,  and  arm 
shng.  Ptecovered  ;  perfect  union.  Discharged  to  duty  22nd  October,  1900. — 
(Civil  Surgeon  Young.) 

Case  91. — Private  P.,  accidentally  self-inflicted  while  cleaning  rifle; 
projectile,  Lee-Metford ;  range  about  4  inches ;  admitted  2  General  Hospital. 
Bullet  passed  through  ulna  side  left  forearm ;  extensive  lacerated  wound  in 
middle  third  ;  torn  muscles  hanging  out ;  2  inches  of  ulna  blown  away  ;  ulna 
artery  wounded.  Primary  amputation,  3  inches  below  elbow-joint.  Did 
well;  invalided  5th  February,  1901. — (Lieut. -Colonel  Sylvester,  R.A.M.C.) 


Impure  perfora- 
tion of  shaft. 


Case  92. — Notes  taken  six  weeks 
range  unknown.     Both  wounds  small, 


after  injury  ;  projectile  Mauser  (?) ; 
exit  larger.     X-fays  showed  hole 
through  nlna,  with  slight  comminution  around  it.   Union  with  some  deformity. 
Supination  and  pronation  fair. — (Civil  Surgeon  Ktrkman.) 


Tables  21  and  22  give  some  details  regarding  gunshot  fractures  of  the 
upper  extremities. 

Fractures  of  the  Upper  Extremity. 
Table  21. — Showing  the  results  of  all  Cases  noted,  including  Amputations. 


Totals. 

Kesults. 

Results  per  cent. 

Eecovered. 

Died. 

Recovered. 

Died. 

Fractures  of  the  bones  of  the 
upper  extremity — 
Humerus        . .        . . 
Kadius  and  ulna 
Eadius  alone  , . 
Ulna  alone 

Totals  

83 
15 

27  ■ 
18 

80 
15 
27 
18 

3 

96- 
100- 
100- 
100- 

3 
0 
0 
0 

3-6 

143 

140 

3 

97-8 

2-1 

Table  22 

— A  mpu  tat  ions. 

Humerus 

13* 

11 

2 

84 

6 

15-3 

Kadius  and  ulua 

3 

3 

100 

0 

Kadius  alone  . . 

1 

1 

100 

0 

Ulna  alone 

2 

2 

100 

•0 

'Totals  . . 

19 

17 

2 

89 

i 

•4 

10-5 

*  7  disarticulations  at  the  shoulder,  and  2  died,  or  28*5  per  cent. 
Percentage  of  amputations  to  cases  for  fracture  of  upper  extremity  =  13" 
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Metacarpal  Bones. 

Thirty-eight  cases  of  injuries  to  the  metacarpal  bones  have  been  reported,  Metacarpals, 
of  which  5  were  caused  by  shell.    In  30  a  note  has  been  made  as  to  the  septicity 
or  otherwise  of  the  wounds,  from  which  it  appears  that  26  were  septic  and 
4  aseptic,  giving  the  very  high  percentage  of  86*6  septic.    Comminution  to  a  Usually 
greater  or  lesser  extent  was  usual,  but  4  cases  are  described  as  grooves,  and  coinmimited. 
a  few  perforations  have  also  been  observed.    In  many  cases  fragments  of  loose 
bone  were  removed,  and  in  some  the  greater  part  of  the  metacarpal  bone  was 
resected.    In  5  cases  amputation  of  the  finger  was  carried  out  in  addition  to 
partial  removal  of  the  corresponding  metacarpal.    No  case  has  been  placed  on 
record  of  the  loss  of  the  hand  from  wounds  of  this  description.    The  continuous 
arm-bath  was  of  great  service  in  the  treatment  of  septic  wounds  of  the  hand. 

Table  23. — Wounds  of  Metacarpals  from  all  Projectiles. 


Total  numbei-. 

Septicity. 

Removal  of  fragments. 

Fingers  amputated. 

Deaths. 

38 

86-6 

1 

13 

5 

Examples  of  injuries  to  metacarpal  bones  : —  Examples:— 

Case  93. — Trooper  D,,  wounded  Malans  Kraal;  admitted  15  Stationary  Extensive  wound. 
Hospital.  Large  wound  back  of  right  hand  3  inches  square,  palm  burst  open ; 
half  second  metacarpal  completely  shattered,  third  and  fourth  fractured  ; 
removal  part  of  second  metacarpal,  soft  parts  cleaned  and  brought  together, 
forefinger  pushed  back  1  inch  to  approximate  ends  of  metacarpal  ;  little  sepsis 
resulted.  Result — Complete  use  of  all  fingers,  except  index,  M'hich  was  1  inch 
short. — (Major  Heustoist.) 

Case  94. — Private  C,  shaft  second  right  metacarpal ;  ^perforation  ;  entry  Perforation, 
and  exit  both  small ;   aseptic.     Projectile,  Mauser ;   range,  1,500  to  1,800 
yards.    Hand  X-rayed  to  verify  diagnosis  ;  splints.    Healed. — (Civil  Surgeon 
Young.) 

Case  95. — Private  A.,  wounded  26th  July,  1901.  Entry  near  lower  end  Extensive  injury, 
ulna,  passed  through  hand,  shattering  carpus  and  metacarpals ;  exit  included 
greater  part  of  back  of  hand  ;  all  metacarpals,  except  first,  shattered  ;  index 
finger,  hanging  by  skin,  removed  ;  wound  very  foul ;  boric  bath.  On  30th  July, 
1901,  chloroforni ;  flexor  tendons  intact  /  extensors,  mostly  divided,  were 
stitched  to  periosteum  at  proximal  ends  of  phalanges  ;  drainage  tubes  ; 
removal  of  all  _  loose  fragments  ;  did  well  ;  free  discharge,  drained  well  ; 
mflammation  did  not  spread  up  arm ;  invalided ;  flexion  and  extension 
improving  under  massage.— (Captain  Cameron,  R.A.M.C.) 

Case  96.— Private  B.,  wounded  Magersfontein  1  Ith  December,  1899;  Shell  wound, 
projectile,  shell ;  admitted  2  General  Hospital.  Large  wound  back  of  right 
hand  ;  1,  3,  4,  and  5  metacarpals  comminuted  ;  septic  ;  piece  of  shell  removed 
from  beneath  3,  4,  5  metacarpals ;  loose  fragments  removed;  suppuration 
spread  up  arm ;  incisions ;  wrist  joint  involved,  opened  and  drained. 
Hesult— All  wounds  healed.  Invalided  February,  1900.— (Major  Lougheed. 
R.A.M.C.)  J'  V  J 

The  Clavicle. 

Notes  on  only  5  cases  of  wounds  of  the  clavicle  have  been  collected.  Few  cases 
2  being  perforations,  and  3  comminutions.  In  one  case  the  bulkt  entered  at  the  reported, 
costal  arch,  traversed  in  an  upward  direction  through  the  lung  and  fractured 
the  clavicle  at  its  exit ;  but  beyond  some  transitory  haemoptysis,  no  serious 
symptoms  arose,  and  the  patient  made  a  good  recovery,  The  2  cases  of 
perforation  were  through  the  inner  and  outer  thirds  of  the  bone  ;  both  were 
caused  by  Mauser  bullets,  and  the  range  of  fire  in  the  latter  case  is  stated  to 
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All  recovered.  have  been  about  100  yards.  The  5  cases  recovered,  and  no  operative  inter- 
ierence,  such  as  the  removal  of  loose  fragments,  has  been  recorded.  The 
following  case  is  an  example  of  perforation  of  the  less  compact  tissue  of  the 
sternal  end  of  bone  : — 

Example:—  Case  97. — Private  W.  ;  projectile,  Mauser  ;  range  not  stated;  admitted 

Perforation.  Imperial  Yeomanry  Field  Hospital  7th  June,  1900.  Entry  |-  inch  above 
centre  of  spine  right  scapula  ;  exit  over  sternal  end  of  clavicle ;  the  clavicle 
was  perforated  ;  slight  ecchymosis  ;  complains  of  tingling  down  right  arm  from 
axilla  affecting  all  fingers  except  thumb  ;  no  motor  paralysis.  On  14th  June, 
19()0,  "all  wounds  healed;"  no  further  note.— (Surgeon-Major  Openshaw, 
C.M.G.,  I.Y.) 

The  following  Tables,  24  and  25,  give  the  results  of  all  cases  of  gunshot 
fractures  of  the  shafts  of  long  bones  noted  during  the  war  :— 


Gunshot  Fractures  of  Long  Bones. 


Table  24.- 

-Showing 

results  in 

all  Cases 

noted. 

Results. 

Results  per  cent. 

Bones  fractured. 

Totals. 

Recovered. 

Died. 

Recovered. 

Died. 

Femur 

Both  bones,  leff  . . 
Tibia       ..  .. 

Fibula  

Humerus . . 

Both  bones,  forearm 

Eadius 

Ulna  

170 
48 
72 
17 
83 
15 
27 
18 

141 
41 
71 
15 
80 
15 
27 
18 

29 
7 
1 
2 
3 

82-9 
85-4 
98-6 
88-2 
96-3 
100-0 
100-0 
100-0 

17-0 
14-5 

1-4 
11-7 

3-6 

Totals  

450 

408 

42 

90-6 

9-3 

Table  2.5. — Showing  results  of  Amputation  in  all  Cases, 


Situation  at  which  amputation 
was  performed. 

Number  of 
amputations. 

Ratio  of 
amputations 
to  cases. 

Results. 

Results  per  cent. 

Re- 
covered. 

Died. 

Re- 
covered. 

Died. 

Hip  joint  *  . . 
Femur,  upper  third 
„     middle  thiz-d 

lower  third 
„     not  specified 
Leg  fracture  of  both  bones  f 
„        ,,      of  tibia  t 
„        „      of  fibula  f    . . 
Shoulder  joint  *  . 
Humerus  j  . . 

Forearm  fracture  of  both  bones  t. . 
„           „      of  radius  f 
„           ,,      of  ulna  1 

Totals  

12 + 
18 
9 

6 
25  § 
7 
1 
7 
6 
3 
1 
2 

7-  0 

10-  5 
5-3 

3-5 
52-0 
9-7 
5-9 

8-  4 
7-2 

20-0 
3-7 

11-  l 

4 
8 
6 

3 

18 
7 

5 
6 
3 
1 
2 

8 
10 
3 

3 
7 

1 

2 

33-3 
44-4 
66-6 

50-0 
72-0 
100-0 

71-4 
100-0 
100-0 
100-0 
100-0 

66-6 
55-5 
33-3 

50-0 
28-0 

100-0 
28-5 

97 

21-5 

63 

34 

64-9 

35-0 

*  Not  for  direct  injury  of  the  joints,  but  for  fractures  lower  down. 

t  The  exact  sites  at  which  these  operations  were  performed  are  not  given  in  the  notes, 

X  One  was  also  done  for  injury  of  the  knee. 

§  Three  for  primary  haemorrhage;  all  recovered. 


19GA  {To  follow  Sedion  rn.) 


Fig.  2.3. 

At  Short  Eauge  :  Mauser  Bullet. — ^Skiagrajjlied  by  Captain  Prescott,  D.»S.(J,) 


Fig.  26. 

Gunshot  Fracture  of  Feiuur.— (Skiagraphed  at  Netley.) 
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Fig.  28. 

Gunshot  Fracture  of  Femur.— (Skiagraphecl  by  Mr.  Catlixg.) 
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Fig.  29. 

.Severe  C'oiiniiiiiiition  of  Femur  ;  range,  -40  yards. — (By  Captain  Prescott,  D.S.O.) 


FlCi.  30. 

Comiiiiuiition  of  Femur;  many  fragments  of  bullet  lodged.— (By  Sergeant-Maior  Harwood. 

E.A.M.C) 
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Fio.  31. 

^e^■el'e  Comminution  of  Femur  ;  great  thickening  of  the  l.tone  from  deposition  of  calhis. — (Skiagraphed  at 

Netley.) 


Fig.  32. 

Gunsliot  Fracture  of  Femur.— (Skiagraphed  at  Netley). 
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Fig.  34. 

Severely  CoTJiminuted  Fraetnie  of  Fenuir. — (By  Captain  Prescott,  R.A.M.C.) 


196r 


Fig.  36. 

Gunsliot  Fracture  of  Upper  Third  of  Femur  :  Union  quite  tirm.— 


(Skiagraphed  at  Netley.) 


i 
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Fig.  40. 

Gunshot  Fracture  of  reinur.  — (By  Mr.  Catlixg.) 
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Fig.  41. 

Union  was  strong  in  this  Case. — (Skiai;ra])lie(l  at  Netley.) 


Fig.  42. 

Slightly  Comminuted  fracture  of  Femur.    Fibrous  union  only  ;  Sciatic  had  been  injured  ; 
Leg  paralysed  ;  Amputation.— (Skiagraphed  at  Netley.) 


I 
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Fig.  U. 

Bullet  Lodged  near  Ischial  Tuberosity  ;  Removed.— (Skiagraphed  at  Netley.) 
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Fig.  45. 

Fi-agments  of  Bullet  Lodged  ;  the  large  one  was  removed. — (Skiagraj)lied  at  Netley.) 


Fig.  46. 

liuution  of  Lower  Third  of  Feunu- ;  bone  much  expanded.— (Skiagra])hed  at  Netley.) 


1 


I 


I 

I 
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Lateral  View  of  Fig.  48b.— (Skiagraphed  at  Netley.) 


i 
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Fig.  49. 

Gunshot  Fracture  of  Ui^per  End  of  Femur.— (By  Captain  Prescott,  D  S.O.) 


i 


i 
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Fig.  50a. 

Pliotograpli  of  Specimen  nf  Gunshot  Fiactiue  of  U])per  End  Fenini-. 


Fig.  50b. 
Same  Case  as  50a. 


I 
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Fig.  51a. 

Fracture  by  Shrapnel  Bullet :  Lateral  View. 


FiCi.  5lB. 

Same  Case  as  51a:  Antero-posteriov  View.— (By  Mr.  Sblls.) 
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Fig.  54. 

Fracture  of  Leg  Bones.—  (Skiagraphed  at  Netley.) 
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Fig.  56. 

Incomplete  Fracture  of  Tibia  by  Pom-Poiii  Shell. — (By  Mr.  Sells.) 
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Fig.  57. 

Gunshot  Fracture  of  Fibula  :  bullet  lodged. — (By  Mi'.  Catling.) 


Fig.  58. 

Ricochet  Bullet  lodged  in  Calf  Muscles  :  Removed. — (Skiagraphed  at  Netley.) 
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Fig.  59. 

Fragments  of,  probably,  Soft-nosed  Bullet. — (Skiagraphed  at  Netley.) 


«one. 


Fig.  60. 

Fragment  of  Mauser  in  Foot  ;  Removed.— (Skiagraphed  at  Netley.) 
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Fig.  63. 

Mauser  lodged  in  Medullary  Canal  of  Tibia  :  it  entered  above  patella  while  knee  was  flexed  to  a  rioht 
angle,  and  passed  down  canal.  Tibia  fractured  and  fissured  at  narrowest  part.  Bullet  produced^no 
sympt07us,  and  was  not  removed.— (By  Captain  Prescott,  D.S.O.) 
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Fig.  65. 

Mucli  Loss  of  Bone  at  Site  of  Fracture.— (Skiagi-aphed  at  Netley.) 
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Fig.  66. 

Comminution  of  the  Humerus  ;  range  250  yards. — (By  Mr.  Catling.) 


Fig.  67. 

Comminution^'of  Humerus. —  (  P>y  Mr.  Sells.) 
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Fig.  69. 

Comminution  of  Humerus.— (By  Mr.  Catling.) 
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Fig.  71A.J 


Gunshot  Fracture  of  Humerus,  some  mouths  after  receipt  of  injury  ;  the  wires  were  on  the  skin,  marking 

the  ends  of  the  sinus. — (Skiagraphed'at  Netley.) 
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Fig.  72. 

Gunshot  Fracture  of  Humerus  :  callus  very  clearly  seen. — (Skiagraphed  at  Netley.) 
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Fiu.  74. 

Ulna  wired  ;  Case  83  in  Note.'<. — (Lieut. -Colonel  Frever's  Case.) 
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Fig.  76. 

GuJishot  Fi-acture  of  Both  Bones  of  Foreai-m  ;  Entrance  on  B,adial  Side. — (Skiagi'ai^hed  m  Netley.) 
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Fig.  78. 

Eadius  Fractured  in  two  places  ;  many  pieces  of  bullet  lodged. 
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Fui.  79. 

Very  Sevei'e  Comminutiou  of  UlDa. 


Fig.  80. 

Gunshot  Fracture  of  Ulna. — (Skiagraphed  at  Netley). 
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Fia.  82. 
(Skiagraphed  by  Mr.  Sells.) 
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Fig.  83. 

(Skiagraphed  by  Mr.  Sells.) 
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SECTION  VIII. 
By  Bt.  Lieut.-Colonel  S.  Hickson,  R.A.M.C. 


GUNSHOT  WOUNDS  OF  JOINTS. 


It  is  in  connection  with  the  joints  that  one  of  the  distinctive  features  of 
wounds  inflicted  by  the  modern  rifle-bullet  becomes  most  apparent.  In  former 
days,  when  the  projectile  was  large,  even  though  its  velocity  was  low,  joint 
injuries,  were,  as  a  rule,  of  a  very  destructive  nature,  and  a  prolific  cause  of 
amputation  or  death.  The  introduction  of  the  modern  rifle  of  small  calibre 
and  high  velocity,  together  with  the  advent  of  antiseptic  surgery,  has, 
however,  completely  altered  the  character  and  prognosis  of  joint  wounds. 
Taken  as  a  whole,  the  mortality  from  this  class  of  injury  during  the  late  war 
has  been  undoubtedly  low  and  the  primary  amputations  infrequent. 

The  most  important  factor  in  ail  joint  wounds,  whatever  the  character  of 
the  lesion,  is  the  presence  or  absence  of  suppuration,  the  gravity  of  an  injury 
to  a  joint  depending  not  so  much  upon  the  nature  and  extent  of  the  wound 
as  upon  its  septic  or  aseptic  condition. 

In  collecting  and  classifying  joint  wounds,  a  number  of  cases  have  been 
noticed  in  which  surgeons  experienced  great  difiiculty  in  determining  whether 
the  joint  had  been  woimded  or  not ;  such  cases  have  not  been  included  in 
this  Report. 

The  great  majority  of  joint  injuries  recorded  dinging  the  late  war  were 
inflicted  by  the  modern  small-bore  rifle,  either  Mauser  or  Lee-Metford  ;  but 
instances  of  wounds  from  every  description  of  projectile  have  been  noted, 
some  examples  of  which  will  be  given  below,  and  the  tables  of  mortality, 
amputations,  &c.,  have  been  prepared  from  the  total  numbers  of  wounds 
irrespective  of  the  varieties  of  projectiles. 

In  many  of  the  cases  so  slight  are  the-  effects  of  a  Mauser  or  Lee- 
Metford  bullet  on  a  joint,  that  it  is  only  after  a  careful  consideration  of  the 
direction  of  the  track  of  the  bullet  that  a  diagnosis  can  be  made.  The 
presence  of  fluid  in  an  articulation  is  not  pathognomonic  of  joint  injury,  a,s  it 
not  infrequently  occurs  in  connection  with  injuries  of  the  shafts  not  impli- 
cating the  epiphyses,  as  a  result  of  concussion,  and  has  been  noted  by  many 
surgeons  and  described  by  Mr.  Makins  as  "  Vibration  Synovitis." 

Wounds  of  joints  may  be  conveniently  divided  into  two  great  classes  : 
(1)  in  which  the  joint  has  been  penetrated  without  injury  to  its  bony  con- 
stituents, and  (2)  those  involviug  bone  injury,  these  being  by  far  the  more 
frequent.  The  second  class,  again,  includes  the  several  varieties  of  fractures, 
i.e.,  perforations,  grooving,  comminution,  and  occasionally  fissures  arising  from 
wounds  of  the  shaft  in  proximity  to  the  epiphysis. 


Gunshot  wounds 
of  joints  now 
aseptic  as  a  rule. 


Sepsis  the  most 
important  factor. 


Majority  of 
wounds  caused 
by  Mauser. 


Difficulties  of 
diagnosis. 


Classification. 


I. — Simple  Capsular  Wounds  without  Iniplication  of  Bone 

Rare  in  any  situation,  these  are  commonest  in  the  knee  joint,  by  reason  of  When  not 
its  size,  the  shape  of  the  loAver  epiphysis  of  the  femur,  and  the  extent  of  the  implicating  bone, 
synovial  pouches.  If  caused  by  a  small-bore  bullet  they  are  usually  small 
aseptic  wounds,  healing  readily  and  causing  no  symptoms  beyond  those 
depending  on  the  presence  of  fluid  within  the  joint,  the  effusion  being  a 
mixture  of  blood  and  synovia.  The  treatment  generally  carried  out  in  these 
cases  was  simple  :  the  skin  Avas  sterilised,  the  punctured  wounds  sealed  with 
antiseptic  dressings  and  the  limb  placed  at  rest  on  a  splint  until  the  wounds 
were  healed.  Early  massage,  with  the  object  of  preventing  adhesions,  is  a 
most  important  part  of  the  treatment  in  cases  of  this  description. 
Suppuration  seems  to  be  a  rare  event  in  simple  punctured  capsular  wounds, 
and,  should  it  occur,  free  incision  and  drainage  of  the  joint  is  required. 
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The  following  cases  illustrate  the  above  remarks  : — 

Examples:—  Case  1. — Private  H.,  v^^ound  of  right  knee.    Projectile  Mauser.  Esti- 

Simple  aseptic  mated  range  about  1,000  yards.  Joint  vs^ounded,  but  apparently  no  bony 
capsular  wound,    injury.    Exit  and  entrance  wounds  both  small.     Was  aseptic  throughout. 

Treatment  :  antiseptic  dressings.  Result — Healed,  with  some  stiffness  of  joint, 

which  is  diminishing. — (Civil  Surgeon  Corcoran.) 


Septic. 

Simple  capsular 
wound. 


Case  2. — Private  M.,  wounded  22nd  October,  1900.  Grazing  wound 
outer  side  right  knee,  2  inches  long.  Synovial  fluid  escaped.  Pain  and  swelling 
of  joint.  Admitted  12  General  Hospital  27th  October,  1900.  Pus  found  in 
joint  with  exploring  syringe.  Joint  freely  incised  laterally,  irrigation, 
drainage  tubes.  Daily  irrigation  till  6th  November,  1900.  On  1st  December, 
1900,  wounds  healed  ;  patella  freely  movable  ;  synovial  membrane  thickened  ; 
knee  can  be  flexed  to  a  right  angle.  Transferred  to  Base  7th  December, 
1900.— (Major  Lougheed,  R.A.M.C.) 


When  impli- 
cating bone, 
usually  a  clean 
jjerf  oration. 


Generally 


aseptic. 


Character  of  the' 
skin  wound. 


11. — Joint  Wounds  Involving  the  Bony  Constituents. 

1.  Perforation. — In  this,  the  commonest  form  of  joint  injury,  the  bullet 
drills  the  cancellous  tissue  of  the  articular  extremities,  passing  through  the 
joint  in  its  course.  The  type  of  perforation  is  generally  pure,  i.e.,  without 
Assuring  or  comminution ;  there  is  no  solution  in  the  continuity  of  the  bone, 
and,  broadly  speaking,  it  may  be  described  as  the  typical  wound  by  the  modern 
rifle.  Wounds  of  this  description,  as  a  rule,  heal  readily  without  suppuration, 
and  cause  no  permanent  limitation  of  movement.  It  is,  indeed,  remarkable 
how  quickly  these  wounds  were  recovered  from ;  they  healed  more  readily  than 
simple  flesh  wounds  of  moderate  extent,  and  did  not  seem  to  be  more  serious 
than  simple  capsular  punctures  without  implication  of  bone.  In  wounds  of 
this  class  the  apertures  of  entrance  and  of  exit  are  small,  equal  in  size,  and 
correspond  to  the  calibre  of  the  bullet ;  there  is  generally  effusion,  varying  in 
extent,  into  the  joint,  consisting  of  a  mixture  of  blood  and  synovial  fluid,  and 
the  patient's  temperature  is  generally  raised.  Should  the  wound  remain 
aseptic,  as  is  fortunately  the  rule,  healing  takes  place  under  a  scab  in  a  few 
days,  no  treatment  being  required  other  than  the  usual  antiseptic  routine, 
with  rest  on  splints  followed  by  early  massage.  The  local  application  of  ice 
has  been  well  spoken  of  in  a  few  instances,  but  this  form  of  treatment  is  not 
free  from  danger  when  used  in  connection  with  open  wounds.  The  most 
favourable  cases  are  those  in  which  the  impact  is  perpendicular  to  the  surface, 
i.e.,  the  bullet  traverses  the  bones  and  joint  by  the  shortest  route,  long  oblique 
tracks  being  more  prone  to  suppurate,  and  there  is,  at  least,  some  evidence  to 
show  that  the  higher  the  velocity  of  the  bullet  the  cleaner  is  the  perforation 
of  the  cancellous  epiphyses.  Treatment  must,  of  course,  be  modified  should 
sepsis  supervene,  free  incisions  and  drainage  being  required,  and  should  these 
measures  be  unsuccessful  in  arresting  the  septic  process,  excision  or  amputa- 
tion may  become  necessary.  Several  instances  of  retention  of  bullets  within 
the  various  articulations,  such  as  the  hip,  the  knee  or  the  elbow  joints,  have 
been  reported,  examples  of  which  will  be  given  below. 

The  following  cases  illustrate  the  rapidity  with  which  aseptic  perforations 
of  the  knee  joint  may  heal ;  the  close  range  may  have  contributed  to  the  purity 
of  the  perforation  in  Case  3. 

Case  3. — Corporal  L.,  aged  30,  wounded  26th  May,  1900  ;  estimated 
range,  35  yards  ;  projectile,  probably  Mauser.  Entry  inner  side  of  middle  of 
right  patella  ;  exit  on  outer  side  of  popliteal  space.  When  admitted  into 
3  General  Hospital,  Kroonstadt,  on  2nd  June,  1900,  only  eight  days  after  the 
date  of  injury,  the  wounds  are  described  as  being  healed.  He  also  suffered 
from  a  flesh  wound  below  the  iliac  crest  on  left  side ;  this  was  suppurating,  and 
took  longer  to  recover  from  than  did  the  wound  involving  the  knee  joint.  He 
was  discharged  to  Convalescent  camp,  date  not  given. — (Civil  Surgeon  A, 
Young.) 

Shoulder  joint;  Case  4. — Captain  M.,  wounded  1st  April,  1902.     Entry  in  front  of 

aseptic.  shoulder  joint,  close  to  the  anterior  fold  of  axilla ;  exit  behind,  2  inches  below 

spine  of  scapula  ;  track  apparently  passing  through  the  joint.  Treatment- 


Instances  of 

aseptic 

perforation. 

Knee  joint; 
aseptic. 


Ip9 

Usual  dressings  ;  ann  bandaged  to  side  for  fortnight ;  then  passive  motion. 
Last  note  states,  Doing  well,  can  raise  nrm  to  shoulder."'  Transferred  to 
base. — (Lieutenant  Richardson,  R.A.M.C.) 

Case  5. — Major  G.,  wounded  Colenso  15th  December,  1899;  projectile,  Knee  joint ; 
Mauser;  estimated  range,  3,000  yards;  posture  when  wounded,  kneeling,  f'sf'pti^'- 
Entry,  normal  size  of  Mausei',  3  inches  above  and  1  inch  to  left  of  right 
patella  ;  bullet  passed  from  above  through  joint  and  exit  1|-  inches  below 
and  slightly  to  right  of  mid-line  patella.  Treated  in  Base  Hospital,  Maritz- 
burg;  noted  that  "  wound  healed  without  trouble";  passive  motion  end  of 
first  week.  Invalided  to  England,  and  returned  to  campaign,  walking  without 
liinp.^ — (Civil  Surgeon  Irvine.) 

Case  6. — Private  S.,  wounded  24th  January,  1900;  projectile,  Mauser ;  Shoulder  joint 
estimated  range,  50  yards.  Entry  small,  size  of  Mauser  bullet,  over  greater  aseptic, 
tuberosity  of  right  humerus,  passed  through  head  of  humerus,  iind  exit  at  top 
of  posterior  axillary  fold,  exit  wound  similar  in  size  to  entry.  Admitted  Mooi 
River  Hospital  31st  January,  1900  ;  ordinary  antiseptic  dressing  with  massage, 
and  passive  motion  after  10  days  ;  healed  aseptically  ;  discharged  hospital 
7th  February,  1900. — (Civil  Surgeon  F.  Martin.) 

Case  7. — Private  S.,  aged  17,  wounded  17th  December,  1901  ;  projectile.  Knee  joint; 
revolver  bullet ;  range  not  stated.  Entry  over  left  patella  ;  exit  through  calf  septic, 
a  hand's  breadth  below  joint  ;  posture,  kneeling.  Admitted  to  General 
Hospital  21st  December,  1901  ;  temperature,  101°  F.  ;  pus  welling  from 
entry ;  no  loose  bone  ;  joint  swollen  and  fluctuating  ;  chloroform,  and  lateral 
incisions  into  joint ;  pus  and  blood  evacuated  ;  drainage  tubes  ;  irrigation  ; 
splint  ;  did  well ;  wounds  gradually  closed  ;  temperature  fell.  Invalided 
6th  March,  1902,  when  movements  of  joint  improving,  flexion  =  f  on 
discharge. — (Captain  Faichnie,  R.A.M.C.) 

It  occasionally  happens  that  a  bullet  on  striking  a  joint  does  not  possess  Retention  of 
sufficient  remaining  velocity  to  enable  it  to  emerge,  and  it  is  retained,  either  bullets, 
lying  loose  in  the  articulation,  or  embedded  in  the  bony  constituents.    A  few 
examples  are  given  here,  as  this  condition  may  be  regarded  as  one  of  incom- 
plete perforation. 

Case  8. — Driver  T.,  wounded  Sauna's  Post  31st  March,  1900.    Entry  Instances  of 
outer  part  middle  right  popliteal  space ;    no  exit.    Admitted  2  General  lodged  bullets. 
Hospital  26th  April,  1900;  joint  painful,  semi-flexed,  some  effusion;  X-ravs  Knee  joint, 
showed  bullet  lying  obliquely  in  joint,  apex  forward.    On  1st  May,  1900, 
joint  incised  along  outer  border  lig.  patellae  ;   removal  of  bullet ;  incision 
closed;  posterior  splint;  union  by  first  intention.    Invalided  23rd  May;  slight 
limitation  of  movement;  improving. — (Major  Lougheed,  R.A.M.C.) 

Case  9. — Private  E.,  wounded  18th  July,  1900  (Mauser);  admitted  Hip  juint. 
Imperial  Yeomanry  Hospital,  Deelfontein,  18th  August,  1900.  Entry  in 
abdominal  wall  1^  inches  vertically  above  left  pubic  spine  ;  no  exit ;  entry 
healed  ;  no  tenderness,  but  pain  on  movement  around  left  hip.  X-rays  showed 
bullet  on  level  of  neck  of  femur,  2f  inches  from  skin  of  buttock.  Oblique 
incision  in  buttock,  parallel  with  fibres  of  gluteus  max.  Part  of  quadratus 
femoris  divided ;  capsule  of  joint  exposed  and  incised  ;  nose  of  bullet  seen 
protruding  about  ^  inch  from  posterior  compact  layer  of  neck  of  femur,  firmly 
embedded,  and  by  a  little  gouging  extracted  ;  uninterrupted  recovery  ;  left 
for  Base  in  three  weeks.  Movements  of  hip  almost  complete. — (Messrs. 
Johnston  and  Ballance.) 

Case  10.— Private  B.,  aged  27;  wounded  25th  February,  1902;  entry  Knee  joint, 
through  lig.  patellae  ;  head  of  tibia  grooved  ;  no  exit.  Admitted  20  General 
Hospital ;.  joint  inflamed.  On  31st  March,  1902,  inflammation  subsided; 
bullet  removed  from  joint  at  outer  side  patella.  On  8th  April,  1902, 
dressings  removed  ;  union  complete.  12th  April,  1902,  movement  of  knee 
quickly  improving.    Invalided  30th  April,  1902.— (Major  Whaite,  R.A.M.C). 
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Retention  of  soft- 
nosed  bullets. 


Radio-ulnar 
joint. 


Hip  joint. 


Grooved  wounds 
of  joints. 


Examples : — 
Knee ;  aseptic. 


Knee  ;  septic — ■ 
Incision — -Ampu- 
tation— Death. 


Comminuted 
joint  fractures 
nsnally 
suppurated. 


The  two  following  cases,  Nos.  11  and  12,  are  of  special  interest  as 
showing  the  small  amount  of  damage  sometimes  inflicted  on  a  joint  by  even 
a  soft-nosed  bullet ;  the  estimated  range  is  not  given,  but  it  was  probably 
extreme  and  the  bullets  "  spent"  :— ■ 

Case  11. — Private  F.  G.,  wounded  Klipdrift  16th  February,  1900. 
On  admission  to  2  General  Hospital,  wound  healed.  Entry,  an  oval  scar  over 
anterior  surface  of  external  condyle  left  humerus  ;  no  exit ;  impaired  move- 
ment and  pain  in  joint ;  X-rays  showed  bullet.  On  2nd  April,  1900,  incision 
behind  between  olecranon  and  head  of  radius.  Soft-nosed  M.auser  extracted, 
lying  between  head  of  radius  and  lesser  sigmoid  cavity  of  ulna  ;  healed  first 
intention  ;  movement  somewhat  limited.  Invalided  25th  April. — (Major 
LOUGHEED,  R.A.M.C.) 

Case  12. — ^Lieutenant  L).,  wounded  at  Wepener ;  admitted  into  Base 
Hospital,  Maritzburg.  Entry  4  inches  below  and  in  line  with  great 
trochanter ;  no  exit.  Bullet  removed  from  outer  aspect  of  capsule  of  hip 
joint ;  recovery. — (Civil  Surgeon  Johnston.) 

2.  Grooved  ivounds  of  the  articular  surfaces  difi^er  from  perforations  in 
that  the  bullet  instead  of  striking  the  joint  more  or  less  vertically  and 
crossing  the  joint  by  the  shortest  route,  impinges  at  an  oblique  angle  and 
forms  a  long  groove  or  tunnel  in  the  articular  surface.  Such  injuries  cause 
a  larger  wound  in  the  capsule  than  do  perforations,  are  more  liable  to  septic 
infection,  and  suppuration  may  exist  in  the  deeper  portions  of  the  track  after 
the  external  wounds  have  healed.  The  two  following  cases  are  examples  of 
aseptic  and  septic  grooved  wounds  of  the  bones  of  the  knee  joint  : — 

Case  13. — Private  H.,  wounded  Paardeberg  26th  February,  1900.  The 
groove  implicated  the  articular  surfaces  of  femur,  tibia,  and  patella. 
Projectile,  Mauser ;  estimated  range  between  400  and  500  yards.  Entry 
above  patella,  scoring  its  under  surface,  and  grooving  articular  ends  of  femur 
and  tibia.  (Site  of  exit  not  described.)  Both  entry  and  exit  small.  Admitted 
1  General  Hospital  21st  March.  Wounds  healed,  but  joint  full  of  fluid, 
probably  blood.  Treatment :  Bed,  with  absolute  rest  to  joint ;  bandaging  and 
back  splint ;  swelling  disappeared ;  movements  of  joint  almost  quite  free  ; 
invalided. — (Civil  Surgeon  Dunlop.) 

Case  14. — Private  B.,  wounded  Paardeberg  18th  February,  1900. 
Entry,  inner  side  left  tibia,  3  inches  below  tubercle  ;  exit  2  inches  above  joint 
on  outer  side.  Projectile,  Mauser ;  range  unknown.  Admitted  1  General 
Hospital  25th  February,  1902.  Marked  "  Bed,"  but  on  27th  February  got  up 
and  walked  to  latrine.  When  trying  to  sit  down  his  knee  suddenly  became 
extremely  painful;  suppurative  arthritis  supervened.  On  2nd  March,  1900, 
incisions  on  either  side  of  joint ;  evacuation  4  ozs.  pus  ;  washed  out  with  boric 
lotion.  On  10th  March,  1902,  septicaemia;  amputation  at  mid.  third  thigh. 
On  14th  March,  1902,  profuse  secondary  haemorrhage;  ligature  of  bleeding 
vessels  in  stump  ;  intravenous  infusion  ;  died.  Examination  of  amputated 
limb  showed  suppuration  of  about  2  inches  of  track  between  entry  and  tibia ; 
a  small  abscess  had  formed  in  this  position,  and  evidently  burst  into  joint  on 
movement. — (Major  Burton,  R.A.M.C.) 

3.  Comminuted  Fractures  and  Fissures  Implicating  Joints. — Com- 
minuted fractures  in  connection  witli  joints  occurred  in  every  degree,  from  the 
slighter  forms  associated  with  impure  perforations,  to  complete  shattering  of 
the  articulation.  They  were  often  caused  by  the  impact  of  large  projectiles 
such  as  shell,  shrapnel,  and  rifle  bullets  of  large  bore,  but  may  also  result 
from  the  modern  small-bore  rifle  bullet  at  short  ranges.  When  caused  by  the 
latter  they  arise  from  comminutions  of  the  diaphy.«is  close  to  its  termination,  the 
resulting  fissures  extending  into  the  neighbouring  joint,  when  the  comminution 
of  the  articular  ends,  especially  at  short  ranges,  may  be  very  great.  These 
wounds  commonly  suppurated,  and  in  extreme  cases  the  joint  was  represented 
by  a  bag  of  pus  contaniing  numerous  small  fragments  of  bone.  I  have  by  me 
as  I  write  the  fragments  of  the  head  of  the  humerus  of  a  patient  of  mine  who 
was  wounded  by  a  Mauser  bullet  (said  to  be  expanding)  at  30  yards  range 
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[see  Fig.  92).  The  bullet  struck  the  bone  about  1  inch  below  the  head, 
pulverising  ib  at  that  point,  causing  a  long  fissure  upwards,  which  completely 
divided  the  head  into  two  parts,  one  of  which  remained  whole,  the  other  was 
shattered  into  innumerable  fragments.  It  was  very  septic  and  was  treated  by 
excision  of  the  head  and  the  l^  inches  of  the  shaft.  He  made  a  good  recovery 
with  a  useful  arm.  In  addition  to  the  above  Avound  he  also  sustained  a  very 
severely  comminuted  gunshot  fracture  of  tlie  femur  at  the  same  time. 
Septicaemia  supervened,  and  his  thigh  was  amputated  at  the  middle  third. 
Fig.  88  is  a  photograph  of  a  similar  injury  to  the  head  of  the  tibia  by  a 
Mauser.  Numerous  examples  of  comminuted  fractures  implicating  joints  have 
been  reported,  and  the  treatment  varied  with  the  severity  of  the  injury  and 
the  joint  implicated. 

In  aseptic  cases,  and  in  the  less  severely  septic  Injuries,  good  results  were  Treatment, 
often  obtained  from  simple  methods,  i.e.,  the  application  of  antiseptic  dressings 
with  rest  to  the  joint  by  means  of  suitable  splints,  plaster  of  Pciris,  &c.  Intra 
articular  suppuration,  not  accompanied  by  severe  comminution,  was  generally 
treated  by  free  incision  into  the  joint,  irrigation  and  drainage,  and  in  a  few 
cases  by  removal  of  fragments.  Severe,  highly  comminuted,  ssptic  wounds 
required  further  measures,  and,  in.  proportion  to  the  severity  of  the  local 
destruction  and  general  symptoms,  either  the  removal  of  loose  fragments  of 
the  articular  surfaces,  excision,  or  amputation  was  adopted.  The  following 
cases  are  quoted  as  examples  of  comminutions  of  different  joints. 


Case  15.— Private  B.,  wounded  right  shoulder  ;  neck  of  humerus  slightly 
comminuted ;  projectile,  probably  Martini-Henry ;  estimated  range  about 
200  yards.  Exit,  size  of  florin ;  aseptic  ;  usual  antiseptic  dressings,  arm 
bandaged  to  side,  pad  in  axilla ;  sling ;  recovery  ;  some  stiflPness  in  joint, 
but  gradually  disappearing;  admitted  18th  September,  1899;  discharged 
20th  February,  1900.— (Major  Macdonald,  R.A.M.C.) 


Instmces  of  com- 
minutions ;'  septic 
and  aseptic. 
Shoulder  joint ; 
aseptic. 


Case  16. — Private  W.,  wounded  22nd  November,  1900  ;  comminution  of  Knee  joint ; 
lower  femoral  epiphysis,  implicating  knee  joint  (?  Assuring).     Exit  wound  aseptic, 
small,  7}  inch;  Mauser;  range  about  1,100  yards;  aseptic;  usual  antiseptic 
dressings  and  Listens'  long  splint ;  union  with  about  1^  inches  shortening 
on  27th  December,  1900.     Invalided  5th  February,  1901. — (Civil  Surgeon 
Stott.  )  ■ 


Case  17.— Private  E.,  wounded  18th  February,  1900  ;  admitted  1  General  Ankle  and  tarsus : 
Hospital  28th  February.    Perforation  of  ankle  with  some  comminution  of  septic, 
tarsal   bones.     Projectile,  Mauser  ;   estimated  range  300  yards  ;  wounds 
diameter  of  Mauser  bullet ;  slightly  septic  ;  usual  antiseptic  dressings  and 
sand  bags;  wounds  healed,  good  result;  invalided  31st  March,  1900. — (Civil 
cSurgeon  Gairdner.) 

Case  18. — Private  S.,  wounded  accidentally,  Lee-Metford  ;  range  about  Knee  joint ;  com- 
1  foot.    Entry,  inner  side  thigh  2  inches  above  knee  joint ;  both  condyles  minution— Am- 
split  into  joint ;  admitted  to  3  General  Hospital  ;  free  primary  haemorrhage  ;  P^itation— Died, 
removal  of  fragments  of  condyles ;  packed  with  gauze  ;  Mclntyre's  splint, 
A  week  after  admission  joint  was  explored  ;  osteomyelitis  of  femur  present ; 
medulla  removed ;  subsequently  amputation  upper  third,  bone  healthy  at  this 
point ;  died  one  hour  later. — (Notes  not  signed. ) 

Case  19.— Sergeant  F.,  wounded  Venter's  Spruit  7th  February,  1900;  Shell  wound, 
admitted  Mooi  Kiver  Hospital  11th  February,  1900;  large  septic  wound  on  right  knee  joint — ■ 
inside  right  knee,  exposing  inner  condyles  and  head  of  tibia  ;  exposed  bone  ^i"Putation— 
eroded  on  surface,  also  large  septic  flesh  wound  on  inner  surface  left  thigh  ; 
23rd  February,  1900,  amputation  right  thigh  in  lower  third.  Pesult— Primary 
union  ;  invalided  29th  March,  1900.— (Major  Freyer,  KA.M.C.) 


Knee  joint ; 
shell  ;  septic - 


Case  20.— Private   T.,  wounded  Pieter's  Hill  27th  February,  1900: 
admitted  4  general  hospital  1st  March,  1900;  large  septic  wound  communica- 
ting with  knee  joint ;  comminuted  patella ;  suppuration  of  joint ;  antiseptic  RecovefeT"^ 
irrigation ;  no  improvement.     On   14th   March,   1900,  joint    explored  by 
transverse  incision ;  pus  evacuated ;  fragmented  patella  and   all  diseased 
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Elbow  joint ;  sep- 
tic —  Excision — 
Ampatation — 
Recovered. 


Shoulder  joint ; 
septic — 
Excision — 
Recovered. 


synovial  membrane  removed,  as  well  as  some  dead  bone  ;  scissors,  knife  and 
spoon  freely  used  ;  irrigation  and  drainage  ;  wound  closed.  Eesult :  Wounds 
healed;  stiff  knee;  invalided  15th  May,  1900. — (Major  Feeyer.) 

Case  21. — Driver  H.,  wounded  Colenso,  shell,  on  15th  December,  1900  ; 
admitted  3  General  Hospital ;  comminution  of  upper  end  ulna,  olecranon  torn 
off  and  dragged  up  by  triceps ;  large  cavity  in  posterior  surface  elbow  joint  ; 
inflamed  and  septic  joint ;  exposure  of  internal  condyle  humerus.  Treatment : 
On  27th  December,  1!'00,  removal  of  olecranon  and  trimming  off  upper  end 
ulna;  on  5th  January,  1901,  complete  excision  of  joint  with  removaL  of 
2|-  .  inches  humerus  much  necrosed,  and  1|  inches  ulna,  and  radius;  On 
9th  January,  1901,  amputation  upper  third  arm.  Last  note  is  19th  January, 
1901,  when  stump  is  described  as  "looking  very  well."- — (Civil  Surgeon 
Ker.) 

Case  22. — Shoeing-smith  S.,  wounded  15th  December,  1901;  admitted 
7  General  Hospital  29th  December.  Entry  behind,  1|-  inches  below  spine  of 
scapula,  about  1  inch  internal  to  joint ;  joint  traversed,  and  head  of  humerus 
shattered  ;  exit  immediately  in  front  head  of  humerus.  Projectile  and  range 
not  stated.  Wounds  very  foul ;  joint  full  of  pus ;  removal  of  fragments. 
On  25th  February,  1901,  as  general  condition  was  unsatisfactory,  complete 
resection  of  head  of  humerus  ;  free  drainage.  Result — Recovery,  with  very 
fair  movement  of  arm;  transferred  to  Base  20th  May,  1902. — (Lieut. -Colonel 
MacNamara,  R.A.M.C.) 


Rarity  of  wounds 
of  hip  joint. 


Examples  :— 

Hip ;  aseptic  — 
Bullet  extracted 
— Recovered. 


Hip ;  septic — 
Excision — Died. 


Wounds  of  the  Hip- Joint. 

Although  the  femur  is  one  of  the  most  frequently  injured  bones,  wounds 
of  its  superior  articulation  seem  to  have  been  particularly  rare  in  the  Boer 
War.  This  was  probably  due  to  so  much  of  the  fighting  having  been  done  in 
the  prone  position  behind  "  cover,"  when,  perhaps,  the  hip-joint  is  the  least 
exposed  part  of  the  body.  Reports  of  only  7  crises  of  injury  to  the  hip-joint 
have  been  collected,  2  of  which  were  fatal.  Of  the  7  cases,  in  3  the  bullet 
was  retained  within  the  articulation,  but  this  very  high,  percentage  of 
retention  must  be  regarded  as  accidental,  and  not  due  to  any  anatomical 
peculiarities  of  the  joint.  Two  cases  were  simple  punctures  of  the  capsule, 
and  did  not  involve  bone.  In  the  2  fatal  cases  the  head  of  the  femur  was 
extensively  coinminuted,  and  complicated  by  comminuted  fractures  of  the  iliac 
crest  and  ischium  respectively,  and  both  were  highly  septic.  Two  excisions 
were  performed,  and  one  died.  In  connection  with  the  retention  of  bullets 
within  joints,  two  cases  of  wounds  of  this  joint  have  been  already  quoted 
(Cases  Nos.  9  and  12,  above),  and  as  the  remaining  cases  are  only  5  in  number 
they  may  be  cited  here  : — 

Case  23. — Private  J.  S.,  wounded  11th  June,  1900  ;  Mauser;  estimated 
range  1,500  yards  ;  admitted  3  General  Hospital  13th  June.  Posture  when 
struck,  standing.  Entry  front  of  left  thigh,  1  inch  below  PoujDart's  ligament, 
2|-  inches  below  and  inside  ant.  sup.  spine,  f  inch  outside  femoral  artery. 
Great  pain  on  slightest  movement  of  hip.  X-rays  showed  bullet  in  close 
association  with  head  femur,  2  inches  from  posterior  surface.  On  16th  June, 
1900,  bullet  removed  through  fibres  of  gluteus  max. ;  found  in  close  relation 
to  head  of  bone  ;  bullet  intact ;  nose  rather  flat,  presumably  from  contact 
with  head  of  bone.  Primary  union  ;  hip  movement  good  ;  walks  without 
pain. — (Civil  Surgeon  A.  Young.) 

Case  24.- -Private  B.,  aged  24,  wounded  Elands  River  3rd  August,  1900  ; 
projectile,  shrapnel.  Besieged  with  Colonel  Here's  force  ;  lay  in  shelter  trench 
for  14  days;  then  journey  on  ox  wagon  for  five  days.  Admitted  17  Field 
Hospital  22nd  August,  1900.  Entry  small,  behind  and  internal  to  great 
trochanter;  track  through  left  hip  joint;  exit  large,  3  inches  by  2  inches, 
over  left  iliac  crest,  which  was  Iractui-ed.  Left  leg  in  position  of  dorsal 
dislocation  of  femur.  Very  septic;  fever;  bedsores.  25th  August,  1900, 
removal  of  fragments ;  dislocation  reduced ;  free  incision  into  hip  joint ; 
Liston's  splint ;  deljrium.    On  8th  September,  1900,  excision  of  head  of  femur ; 
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extensive  necrosis  of  head  ;  delirium.    Death  i4th  September,  1900. — (Civil 
Surgeon  A.  Burton.) 

Case  25.— Lieutenant  O.,  wounded  Rheuoster  Kop  ;  Mauser;  range  not  j^jJj^^^P^g'''^ 
stated;    admitted    Imperial  Yeomanry  Hospit;il.     Entry  in  front,  above  ^J^I'^^^^J^ _^ 
Poupart's  ligament ;  exit  behind,  near  lower  border  of  buttock.    Fractui  e  Recovered, 
neck  of  femur ;   slight  shortening,  but  marked  eversion  of  foot  ;  septic. 
Removal  of  fragments  ;  Listen's  long  splint  ;  irrigation,  and  more  necrosed 
bone  removed.    Three  months  in  hospital,  then  transferred  to  Base.  Some 
union  of  femur  had  taken  place. — (Messrs.  Douglas  and  Williamsoin\ ) 

Case  26. — Private  C,  wounded  Paardeberg  ;  Mauser;  estimated  range  Hip;  aseptic— 
800  yards.    Right  hip  ;  bone  grooved  ;  capsule  of  joint  penetrated.    Both  Grooving  of 
wounds  small  '  Admitted  1  General  Hospital  28th  February,  1900.    Treat-  l^one-Kecovery. 
ment — Absolute  rest  to  joint  ;  "  no  disturbance  by  probing  or  otherwise." 
Both  wounds  aseptic.    Recovered  quickly;  invalided  21st  March,  1900. — ■ 
(Civil  Surgeon  Dunlop.) 


Case  27. — Private  B.,  admitted  11  General  Hospital  26th  August,  1900.  Comminution 
Left  ischium  and  head  of  femur  greatly  comminuted.    Mauser  ;  estimated  3^^^*^;°^*^^™^ 
range  50  yards  ;  bullet  broken  and  retained ;  wounds  aseptic  on  admission.  geptlcEeniia-^ 
Incision  ischio-rectal  fossa  ;   removal  bullet  in  six  pieces,  also  pieces  of  Death, 
shattered  bone  ;  became  highly  septic  and  foetid.    Died  of  septicaemia  10th 
November,  1900.     Post  mortem. — Head  of  femur  shattered  ;  spontaneous 
dislocation. — (Civil  Surgeon  Hunter.) 

The  numbers  of  reported  cases  of  wounds  of  the  hip  joint  are  so  small 
that,  statistically,  no  conclusion  based  on  them  is  of  any  value  ;  such  as  they 
are  the  figures  read  : — - 


Table  26. — Gunshot  Wounds  of  Hip  Joint, 


Total  cases. 

Septic. 

Aseptic. 

Died. 

Death-rate. 

7 

3 

4 

2 

28-5 

Excision, 
2 

1 

50-0 

Wounds  of  the  Knee  Joint. 

The  knee  joint  is,  for  obvious  reasons,  the  most  frequently  wounded  joint  Frequency  of 
in  the  body,  and  in  no  other  region  are  the  comparatively  trivial  injuries  to  knee-joint 
bone  inflicted  on  joints  by  the  modern  rifle  more  apparent.  Li  collecting  and 
classifying  wounds  of  this  joint,  care  has  been  taken  to  include  only  genuine 
cases  in  which  the  joint  had  been  entered,  and  all  those  in  which  the  penetra- 
tion of  the  joint  seemed  doubtful  have  been  disregarded.  In  all  95  cases 
have  been  reported,  of  which  only  4  died,  being  a  mortality  of  4-2  per  cent. 
This  extremely  low  rate  of  mortality  is  clearly  due  to  the  large  proportion  of 
siniple  perforations  of  the  cancellous  articular  extremities  and  of  the  patella, 
which  healed  aseptically  in  a  surprisingly  short  time,  or  in  which  a  slight 
degree^  of  suppuration  of  the  entrance  and  exit  wounds  did  not  extend  into 
the  joint.  Of  the  95  cases,  6  are  described  as  simple  capsular  wounds  not 
involving  bone  ;  in  81  cases  one  or  more  of  the  bones  entering  into  the 
articulation  were  injured,  a  description  of  the  injury  being  given  in  detad. 
In  the  remaining  8  cases  the  notes  are  so  vague  Lhat  nothing  can  be  learned 
from  them  beyond  the  fact  that  the  joint  was  wounded  ;  for  instance,  one  case 
in  which  amputation  was  carried  out  is  simply  referred  to  as  "  shot  through 
the  knee  joint."  The  different  bony  constituents  of  the  articulation  were 
injured  in  the  following  order  of  frequency  : — Femur  alone,  33  ;  tibia  alone, 
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14  ;  femur  and  |)atella,  12  ;  femur  and  tibia,  9  ;  patella  alone,  8  ;  tibia  and 
patella,  3  ;  femur,  patella,  fibula,  and  tibia,  1.  In  10  cases  the  bullet  had 
lodged  in  or  near  the  joint,  and  was  extracted.  The  comparatively  slight 
injujy  inflicted  on  this  joint  by  the  small-calibre  rifle  bullet  is  clearly  shown 
by  an  analysis  of  the  treatment;  thus,  in  55  of  the  series  of  95  wounds  no 
operative  measures  were  carried  out,  the  treatment  consisting  of  careful  anti- 
septic dressing,  with  rest.  Fifty  of  the  above  cases  were  perforations,  and, 
with  a  few  exceptions,  aseptic,  the  remaining  G  being  simple  capsular  wounds. 

From  the  above  it  will  be  seen  that  in  40  cases  operative  treatment  of 
some  description  was  required.  The  different  measures  adopted  were,  in  order 
of  frequency: — Amputation,  11  ;  extraction  of  retained  bullets,  10  ;  removal 
of  bony  fragments  not  necessitating  further  measures,  10  ;  incisions  for  intra- 
articular suppuration,  7  ;  partial  resection  (patella  and  condyles),  1  ;  and 
ligation  of  femoral  artery,  ].  The  condition  of  wounds  of  this  joint, 
whether  septic  or  otherwise,  was  generally  though  not  universally  noted ; 
thus  33  are  stated  to  have  been  septic,  58  aseptic,  and  in  4  no  mention  has 
been  made  of  the  conditions.  Disregarding  the  doubtful  cases,  we  find  that 
septic  infection  was  present  in  36*2  per  cent. 

Alortality. — Four  cases  ended  fatally,  being  a  mortality  of  4'2  per  cent., 
the  immediate  cause  of  death  in  all  cases  being  shock,  the  result  of  amputa- 
tions of  the  thigh  in  cases  of  septicaemia. 

A'tii'putaiions. — In  11  cases  amputation  was  carried  out  ;  or,  in  other 
words,  11 '5  per  cent,  of  total  cases  required  amputation.  Of  the  11  cases 
amputated  4  died,  or  an  amputation  mortality  of  36"3.  The  site  of  the 
operation  was  : — 

Cases.    Died.  Death-rate. 

At  the  hip  joint 
Upper  third  of  thigh 
Middle  „ 

Lower     „        „    2       1  50*0 

...     1        0  0-0 


Region  not  stated 


0         O'O  per  cent. 


2  1  50-0 
5        2  40-0 


11        4  36-3 


Table  27. — Wounds  of  the  Knee  Joint  from  all  Projectiles. 


Total 
number. 

Septic. 

Incised. 

Removal 
of 

fragments. 

Extraction 
of 
bullets. 

Partial  or 
complete 
excision. 

Ligation 
femoral 
artery. 

Ampu- 
tations. 

Died. 

Death-rate 
for 

amputations. 

95 

about 
36 
per  cent. 

7 

8 

10 

3 

1 

(recovered) 

11 

4 

per  cent. 
36  -3 

Death-rate  for  all  cases  =  4"2  per  cent. 


Examples:—  The  following  notes  of  cases  are   quoted  as  serving  to  illustrate  the 

different  varieties  of  injuries  with  the  treatment  : — 

Rapid  recovery  Case  28. — Private  R.,  aged  28,  wounded  Colenso  15th  December,  1899. 

froQi  (seemingly)  Projectile  and  range  not  stated.    Admitted  3  General  Hospital,  Rondebosch, 

wound 24th  December,  1900.    Entry  on  outer  and  upper  aspect  left  knee  joint. 

^^"^^  ■  Exit  on  inner  side  of  knee  below  level  of  patella.    Both  wounds  quite  healed 

on  admission,  Some  synovitis,  which  disappeared  under  treatment.  Invalided 
to  England  17th  January,  1901.— (Captain  Wade-Brown,  R.A.M.C.) 

Suppuration  of  Case  29. — Private  C,  wounded  Magersfontein,  11th  December,  1899. 

entry  and  exit,      Projectile,  Mauser ;  range,  1,500  yards.     Entry  small,  oval,  4  inches  above 
?ofnr''simpi      i^ight  patella,  middle  line.    Exit  just  below  and  internal  to  patella.  Admitted 
capsular  wound.    2  General  Hospital  23rd  December,  1899.    Both  wounds  septic.  Temperature, 
100-°  F. ;  joint  lull  of  fluid.   Antiseptic  dressings  and  firm  bandaging  ;  wounds 
healed,  fluid  absorbed.    Result — Movements  nearly  perfect.     Invalided. — ■ 
(Major  Lougheed,  R.A.M.C.) 

Both  knee  joints ;  Case  30.— Major  S.,  aged  40;  admitted  to  4  General  Hospital 
as3ptic,  22nd  August,  1900.    Projectile  and  range  not  stated.    Left  knee,  entry  outer 
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side,  below  level  of  patella,  beneath  ligameiitum  patellar;  no  bony  injury; 
both  wounds  small.  Bullet  then  entered  inner  side  right  patella,  drilled  it, 
and  exit  size  of  shilling  on  outer  side.  All  wounds  aseptic  ;  right  knee 
some  haemorrhage;  aseptic  dressings;  splints;  temperature,  100'^  F.  for 
three  days.  On  29th  August,  1900,  left  knee  healed  and  splint  removed. 
10th  September,  1900,  plaster  case  to  right  leg;  entry  healed  ;  exit  open. 
Result — Invalided  24th  September,  U)00.  This  officer  now  commands  his 
regiment  in  India. — (Lieutenant  Parry,  li.A.M.C.) 

Case   31. — Private  B.,  admitted  7  General  Hospital  six    days  after  Aseptic;  antero- 
receipt  of  wound.      Entry,  centre  of  patella,  passed  directly  backward  pp,!f^ra'tion 
through  joint  and  exit  middle  of  popliteal  space.    On  admission  practically 
well ;  wounds  healed.    Some  slight  tingling  of  foot  ;  mobility  of  joint  almost 
normal.— (Lieut. -Colonel  MacNamara,  R.A.M.C.) 

Case  32.— Lieutenant  B.,  wounded  in  train  21st  July,  1901.  Posture,  Aseptic:  lateral 
kneeling  ;  range  40  yards.  Admitted  Hospital,  Beaufort  West,  same  day.  pei'f oration. 
Bullet  grazed  left  instep,  passed  upwards  and  perforated  both  femoral 
condyles  of  right  knee.  Entry  on  inner  and  exit  on  outer  side.  Some 
synovitis  and  hgemorrhage  from  knee.  Early  passive  motion  of  joint.  By 
10th  August,  1901,  all  fluid  absorbed  and  fair  movement  in  joint.  Sent  to 
Wynberg  19th  August,  1901.— (Captain  Evans,  E.A.M.C.) 

Case  33. — Patient  wounded  Belmont,  23rd  November,  1899.    Sent  to  Transverse 
Cape  Field  Hospital,  Orange  River.     Entry  very  small,  at  back  of  internal  fracture  of 
tuberosity  tibia.    Exit  centre  of  patella,  which  was  transversely  fractured.  ^        '     P  • 
Joint  distended,  1^  inches  interval  between  fragments  ;  splint.  Antiseptic 
dressings  for  a  fortnight,  wounds  healed  rapidly,  then  approximation  of  frag- 
ments by  strapping  and  plaster  of  Paris  case.    On  13th  January,  1900, 
wounds  quite  healed,  one  finger's  breadth  separation.    Joint  normal,  no  pain, 
still  wears  back  splint. — (Civil  Surgeon  Richardson.) 

Case  34. — Private  R.,  admitted  to  Hospital  13th  August,  1900,  suffering  Oblique  grooved 
from  wound  of  patella,  a  grooved  fracture,  running  upwards  and  outwards,  fracture  of  ^ 
Exit  wound  size  of  a  threepenny  piece;   range  estimated  80    yards;  pro-         ^'  ^^®P*^*^- 
jectile  unknown ;   knee  joint  distended,  with  blood ;  usual  dressings  and 
figure  of  8   bandage,  back  splint.    When  wounds  healed,  plaster  of  Paris 
applied.    When  plaster  case  put  on,  separation  little  more  than     inch  ;  fluid 
absorbed.    Transferred  to  Base,  9th  October,  1900. — (Civil  Surgeon  Pettie.) 

Case  35. — -Private  B.,    wounded  25th    February,   1900.     Projectile,  Grooving  of 
shrapnel  bullet.    Admitted  4  Stationary  Hospital  next  day.    Entry  inner  under-surface 
margin  ligamentum  patellae ;  direction  upwards  into  joint ;  great  pain  ;  fever.  P^*^^'^- 
27th  February,  1900,  exploration,  incisi(m,  drainage,  no  relief  On  4th  March, 
1900,  joint  freely  laid  open,  piece  of  shrapnel  removed  from  synovial  pouch  ; 
under-surface  of  patella  grooved  ;  scraped,  and  joint  washed  out ;  temperature 
fell ;    great  relief  from  pain ;    steady  improvement.   Transferred  to  Base, 
14th  March,  1900.— (Lieut.-Colonel  Kirkpateick,  R.A.M.C.) 

Case  36. — Lance-Corporal  R.,  wounded  Magersfontein  on  11th  December,  Perforation  ; 
1899.      (?)    Mauser  ;    range    unknown.      Admitted    2    General  Hospital,  aseptic— Injury 
16th  December.    Entry  centre  left  patella;  exit  behind  and  slightly  below  t°  e^^ternal 
head  of  fibula  ;  wounds  small,  circular,  quite  clean,  healed  in  a  week  ;  some        '  nerve, 
effusion  into  joint ;  complete  motor  paralysis  of  muscles  supplied  by  external 
popliteal  nerve,  and  paresis  of  front  and  outer  side  of  leg  and  foot  ;  tender 
spot  above  and  behind  head  of  fibula.    On  6th  January,  1900,  nerve  cut 
down  upon  ;  nerve  found  enlarged  above  wound,  and  narrowed  to  a  waist 
below  but  not  divided  ;  adherent  to  track  of  bullet ;  freed  and  wound  closed  ; 
wounds  healed  first  intention,  but  no  return  of  nerve  power.  Invalided 
3rd  February,  1900.— (Major  Lougheed,  R.A.M.C.) 

Examples  of  the  retention  of  a  bullet  within  the  articulation  have  been 
given  above  (.see  cases  Nos.  8  and  10). 
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Septic,  commi- 
nuted— Removal 
of  fragments  — 
Recovery. 


Comminuted, 
septic — Removal 
of  fragments — 
Recovery. 


Fissure  of  shaft 
of  tibia  into 
knee  joint — 
Amputation — 
Recovery. 


Case  37. — Jacobus  Van  der  W.,  prisoner  of  war,  aged  21,  wounded 
12th  May,  1901.  Admitted  10  General  Hospital  13th  May,  1901;  lay  for 
24  hours  on  veldt.  Entry  inner  side  right  knee  in  line  with  centre  patella  ; 
bullet  passed  through  joint,  comminuting  femur.  Exit  outer  side  thigh, 
junction  middle  and  lower  third.  Thigh  greatly  swollen,  joint  distended  with 
fluid,  lateral  deformity  and  much  shortening.  On  14th  May,  wounds  enlarged, 
joint  opened  from  outer  side,  blood,  pus  and  synovia  escaped  ;  irrigation  and 
drainage  tubes  ;  long  fissure  of  femur  into  joint,  with  detachment  of  large 
fragment  from  shaft  ;  extension  ;  sand  bags.  On  21st  May,  1901,  abscess 
incised  near  exit.  On  14th  June,  1901,  large  abscess  incised  6  inches  above 
knee,  and  several  pieces  dead  bone  removed.  Convalescence  very  prolonged  ; 
several  abscesses  opened  and  seqestra  removed.  Eventual  recovery  without 
much  shortening.  Discharged  17th  October,  1901,  after  157  days' stay  in 
hospital. — (Captain  Faichnie,  R.A.M.C.) 

Case  38. — Private  D.,  wounded  Modder  River  28th  November,  1899; 
admitted  2  General  Hospital  2nd  December,  1899.  Entry  2  inches  below 
inner  side  right  knee  ;  exit  in  front  of  fibula,  3  inches  below  joint.  Head  of 
fibula  fractured  and  fissured.  Exit  large,  irregular  ;  spiculse  protruding ; 
knee  joint  full  of  fluid.  On  4th  December,  1899,  entry  enlarged;  removal  of 
fragments  ;  irrigation  ;  posterior  splint.  On  14th  January,  1900,  bone  scraped. 
On  16th  January,  1900,  high  temperature,  pain,  and  distension  of  joint;  joint 
opened  by  two  lateral  incisions  ;  irrigation  and  drainage.  On  25th  January 
pus  evacuated  from  behind  joint,  and  from  muscles  of  thigh ;  irrigation. 
Eventual  healing  of  wounds ;  mobility  of  joint  limited  to  45  degrees; 
Invalided  25th  April,  1900,  after  a  stay  of  five  months  in  hospital. — ■ 
(Major  Lougheed,  R.A.M.C.) 

Case  39. — Private  N.,  accidentally  wounded  by  discharge  of  Lee-Metford 
at  very  close  range.  When  admitted  into  7  General  Hospital  wound  very 
foul  ;  knee  joint  full  of  pus.  Amputation  at  middle  third  thigh  ;  tibia  found 
vertically  split  into  knee  joint.  Very  good  stump.  Transferred  to  Base. — 
(Lieut. -Colonel  MacNamara,  R.A.M.C.) 


Septic,  comminu-  Case  40. — Private  T.,  aged  25,  wounded  Elands  River  on  3rd  August, 
tion — Shrapnel —  1900.  Besieged  with  Colonel  Hore's  force  ;  lay  in  shelter  trench  for  14  days, 
D^th*^*^°^^~  then  five  days  journey  in  ox  wagon  ;  admitted  17  Field  Hospital  22nd  August, 
1900.  Entry  small,  just  above  inner  margin  right  patella  ;  no  exit ;  projectile 
shrapnel  ;  septicaemia.  Explored  23rd  August,  1900  ;  complete  fracture  above 
condyles,  communicating  with  knee  joint ;  sinus  from  wound  to  abscess  in 
calf  Free  incisions  and  drainage  ;  too  weak  to  am.putate  ;  splint ;  irrigation 
and  dressing  every  second  day.  Pus  burrowed  up  thigh  ;  pus  in  knee  joint 
evacuated.  On  10th  September,  1900,  amputation  at  mid  thigh  ;  died  same 
night. — (Civil  Surgeon  A.  Burton.) 


Septic,  comnii-  Case  41. — Prisoner  of  war,  B.,  aged  29,  wounded  19th  November,  1901 ; 

of^f  emo  ^ir"^'^  projectile,  Lee-Metford  ;  range  not  known;  admitted  15  Stationary  Hospital 
and  vein— AmpZ  ^^^'^  November,  1901.  Entry  back  of  right  knee,  ^  inch  external  to  head  of 
tation— Death.  tibia  ;  exit  internal  surface  of  joint,  large  and  ragged.  Collapsed  ;  tempera- 
ture, 101°  F.  ;  limb  swollen  from  groin  to  foot  ;  bullet  had  removed  and 
shattered  internal  half  of  internal  condyle  and  opened  joint.  On  26th  November, 
1901,  amputation  at  lower  third  femur  ;  died  same  day.  Bullet  had  completely 
divided  femoral  artery  and  vein. — (Major  Heuston,  R.A.M.C.) 

Perforation;  Case  42. — Sergeant  M.,  wounded  Magersfbntein  11th  December,  1899  ; 

Trte?  — LiT'""^  admitted  2  General  Hospital  18th  December,  1899  ;  (?)  Mauser.  Entry  middle 
ture— Rec^c^e'ry.        patella  ;  exit  middle  popliteal  space.    Limb  on  back  splint  on  admission  ; 

splint  removed  ;  great  hsemorrhage  ;  ligation  of  femoral  in  Hunter's  canal ; 
aspiration  of  knee  joint ;  posterior  splint.  Recovery  ;  very  good  movement 
of  joint;  no  trace  of  tumour  in  popliteal  space. — (Major  Lougheed,  R.A.M.C.) 


Partial  resection  Case  43. — Prisoner  ot  war.  P.,  wounded  22nd  July,  1901;  admitted 

in  old  standing     4  Stationary  Hospital  17th  October,  1901.    Old  bullet- wound  of  knee  joint ; 

lower  end  of  femur  comminuted,  and  exit  through  patella  ;  offensive  discharge  ; 


wound. 
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temperature  hectic  ;  wasting.  Resection  of  patella  and  articular  end  of  femur  ; 
free   drainage.     Result— Recovery,  with  firm  anchylosis. — (Lieut. -Colonel 

KiRKPATRICK,  R.A.M.C.) 

Case  AA. — ^Lance-Corporal  R.,  wounded  24th  February,  1900  ;  admitted 
4  General  Hospital,  Mooi  River,  20  days  later.  Entrance  (normal  Mauser)  on 
outer  side  of  knee  joint ;  exit  on  inner  side  of  buttock,  close  to  ischial 
tuberosity.  Both  wounds  were  healed,  and  there  was  no  trouble  from  perfora- 
tion of  knee  joint.  (For  injury  to  vessels  demanding  operation  see  Case  93; 
"  Gunshot  Wounds  of  Blood  Vessels.")  Gangrene  followed,  and  extended  up 
in  front  to  Poupart's  ligament.  Amputation  at  hip  joint  was  performed  at 
midnight,  56  hours  after  the  operation  on  the  vessel,  when  temperature  began 
to  rise.  An  anterior  racket  was  made  to  exclude  gangrene  ;  no  tourniquet  ; 
very  little  blood  lost.  Healed  by  first  intention,  except  for  narrow  strip  in 
front  round  large  vessels,  which  was  tainted  in  spite  of  having  been  scraped 
and  flushed  out.  Invalided. — (Major  S.  F.  Freyer,  R.A.M.C,  and  Civil 
Surgeon  Stanley  Copley.) 


Gangrene  afte 
ligature — Di.s- 
articulatioii  at 
hip  joint — 
Recovered. 


septic. 


Pure  perfoi-a- 
tions. 


Wou7ids  of  the  AvMe  Joint. 

Forty  cases  of  wounds  of  the  ankle  joint  from  all  projectiles  have  been  Wounds  of  an 
collected — a  somewhat  meagre  number  ;  they  include,  however,  instances  of  joint  usually 
every  sort  of  joint  injury,  except  the  simple  capsular  variety,  which,  from 
anatomical  reasons,  it  would  seem  impossible  to  produce.  There  were  no 
deaths.  The  proportion  of  septic  cases  was  high  :  thus  28  are  stated  to  have 
been  septic,  10  aseptic,  and  in  2  the  condition  has  not  been  noted,  giving  a 
septicity  of  70  per  cent,  in  cases  where  a  record  has  been  made.  No  doubt 
this  high  ratio  of  septic  infection  is  due  to  local  causes,  i.e.,  the  dirty  condition 
of  boot,  sock,  and  skin.  In  13  cases  the  type  of  injury  was  pure  perforation 
of  the  bones  forming  the  articulation,  and  sometimes  one  or  more  of  the  tai-sal 
bones  not  entering  into  the  articulation  were  the  subjects  of  perforation  in 
addition.  These  cases  all  did  well,  requiring  nothing  beyond  the  usual  simple 
treatment  mentioned  previously  ;.  9  of  the  perforation  cases  are  described  as 
aseptic,  2  as  septic,  and  in  2  no  record  was  made.  It  is  to  be  noted  that, 
although  all  cases  of  the  perforative  type  were  quickly  recovered  from, 
particularly  those  in  which  the  wounds  remained  aseptic,  still  in  the  majority 
some  limitation  of  movement  remained  when  invalided  to  England.  In  only 
2  cases  were  incisions  made  without  further  measures  being  subsequently 
required,  and  in  1  case  a  bullet  lodged  in  the  substance  of  the  astragalus  was 
removed.  The  removal  of  bony  fragments  of  eithe^r  the  tibia,  fibula,  or  tarsal 
bones,  not  necessitating  further  operative  treatment,  was  carried  out  in 
12  cases;  all  of  these,  with  one  exception,  were  septic,  and  recovery  was 
generally  followed  by  considerable  limitation  of  movement  in  the  joint,  and  in 
some  cases  by  absolute  fixation. 

Amputations. — Amputation  was  performed  in  11  cases,  or  in  27 '5  per 
cent.,  and  was  required,  as  a  rule,  for  septic  conditions  associated  with 
comminuted  fractures.  Shell  wounds  were  responsible  for  5  amputations, 
and  in  3  of  these,  in  which  Syme's  amputation  had  been  performed  on  the 
field,  re-amputation  at  a  higher  level  was  subsequently  required,  again 
instancing  the  unsatisfactory  results  of  primary  amputation  at  the  front. 


Table  28. 


Total  cases. 

Septic. 

Incised. 

Bullet 
extracted. 

Fragments 
removed. 

Amputations. 

Deaths. 

40 

per  cent. 
70-0 

2 

1 

12 

11 

.  0 

There  is  no  record  of  any  cases  of  systematic  excision  of  the  ankle  joint,  E 
but  Civil  Surgeon  C.  S.  Irvine,  in  his  report  on  gunshot  wounds,  mentit)n5 
one  as  having  come  to  his  knowledge,  and  the  following  particulars  are 


xcision. 
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Examples  : — 

Aseptic  perfora- 
tion. 


extracted  from  his  report  : — Projectile,  Mauser;  range,  1,000  yards.  Entry, 
small,  just  beneath  external  malleolus  ;  exit,  small,  through  internal  malleolus, 
which  was  pierced  and  fissured,  but  not  detached.  There  was  a  gutter 
fracture  of  superior  articular  surface  of  astragalus,  without  comminution. 
Long  continued  and  slight  suppuration  followed,  with  caries.  Excision  of  the 
ankle  joint  was  performed,  "  with  excellent  results." 
Examples  of  various  wounds  of  the  ankle  joint  : — 

Case  45. — Private  S.,  aged  32,  wounded  Paardeberg  21st  February, 
1900  ;  projectile,  Mauser  ;  estimated  range,  30  yards  ;  admitted  3  General 
Hospital  about  four  weeks  after  injury.  Entry,  over  tendo  achillis,  4|-  inches 
above  heel ;  exit,  inner  margin  of  foot,  3|-  inches  from  posterior  part  of  heel, 
2i  inches  below  internal  malleolus.    Both  wounds  quite  healed  on  admission, 


jomt  recovenng  movements. 
A.  Young.) 


Massage  ;  walks  very  well. — (Civil  Surgeon 


Aseptic  ;  antero- 
posterior perfora- 
tion. 


Aseptic  ;  lateral 
perforation. 


Aseptic ,  antero- 
posterior 
perforation. 


Septic;  incisions. 


Comminution ; 
septic — Removal 
of  fragments. 


Primary  ampu- 
tation— 
Sloughing — 
Tie  -amputation . 


Case  46. --Captain  C,  wounded  Elandslaagte  2 1st  October,  1899; 
projectile,  Mauser  ;  range  unknown ;  admitted  Base  Hospital,  Maritzburg. 
Entry,  normal  Mauser,  in  middle  line  of  anterior  fold  of  ankle,  passed  down- 
wards and  backwards,  and  exit  in  middle  line  of  curve  of  heel.  Dressings, 
with  early  passive  movement.  He  returned  to  duty  within  eight  weeks  of 
injury. — (Civil  Surgeon  C.  S.  Irvine.) 

Case  47. — Private  M.  (date  of  injury  not  given)  ;  admitted  1  General 
Hospital  14th  April,  1900.  Perforation  of  left  external  and  internal  malleoli 
and  astragalus.  Entry  and  exit  wounds  size  of  Mauser  ;  range,  about  700 
yards ;  wounds  aseptic  and  quite  healed.  Invalided  25th  April,  1900. — 
(Civil  Surgeon  Brown.) 

Case  48. — Private  B.,  admitted  to  hospital  3rd  December,  J  899;  tarsus 
and  ankle  drilled  from  end  to  end.  Entry,  small  ;  exit,  a  slit  ;  projectile,  a 
Mauser ;  estimated  range,  800  yards.  Great  swelling  of  joint ;  hot 
fomentations;  all  cleared  up  and  remained  aseptic.  Result — Very  good; 
invalided  2nd  January,  1900. — -(Civil  Surgeon  Pooley.) 

Case  49. — Corporal  B..  wounded  9th  March,  1902  ;  admitted  10  General 
Hospital  31st  March.  Entry  and  exit  both  on  outer  side,  above  and  below 
malleolus  respectively  ;  ankle  joint  damaged  ;  septic  ;  joint  puffy ;  cellulitis 
of  leg.  On  3rd  April,  ]902,  incisions  into  joint  on  either  side;  scraped; 
irrigation;  drainage  tubes  ;  gradually  healed.  Result — ^S  till  very  small  sinus, 
joint  fixed.  Invalided  7th  June,  1902,  after  three  months'  treatment. — 
(Captain  Fatchnie,  R.A.M.C.) 

Case  50.  — Private  IV.,  wounded  Modder  River  28th  November,  1899; 
sent  to  2  General  Hospital ;  projectile  not  known  ;  range,  short.  Entry  and 
exit  wounds  both  large  and  irregular  just  below  and  slightly  in  front  of  either 
malleolus.  Very  septic;  ankle  joint  shattered.  On  6th  December,  1899, 
both  wounds  enlai-ged  ;  many  fragments  removed  from  tibia  and  astragalus  ; 
drainage.  On  19th  December,  1899,  removal  of  12  more  pieces  of  tibia  and 
tafsal  bones ;  drainage  ;  eventual  healing  of  wounds.  Plaster  of  Paris  case. 
Invalided  2nd  March,  1900.— (Major  Lougheed,  R.A.M.C.) 

Case  51. — Captain  D.,  wounded  Vaalkrantz  ;  shell  pitched  on  foot; 
disorganization  of  ankle ;  amputation  (S^^me's)  on  field ;  transferred  to 
4  Stationary  Hospital,  thence  25  miles  on  stretcher  to  1  Stationary  Hospital, 
thence  to  4  General.  On  admission  to  latter,  11th  February,  1900,  stump 
very  septic,  flaps  sloughing,  leg  infiltrated  ;  same  day  re-araputation  at  middle 
of  leg,  lateral  flaps.  Result — Healed  by  first  intention.  Invalided. — (Major 
Hackett,  R.A.M.C.)    (  Vide  Case  32,  "  Injuries  of  Long  Bones.") 


Septic;  commi-  Oase  52. — Private  W.,  wounded  11th  December,  1899  ;  projectile,  shell; 

nuted--  aamittea  2  General  Hospital  19th  December.    Three  pieces  of  shell  ;  first 

mpu  a  xon.        piece  entry  inner  side  ankle,  smashing  internal  malleolus  and  astragalus,  tip 
of  external  malleolus  lay  in  abscess  cavity  at  outer  side  ankle  ;  second  piece 
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passed  through  back  of  calf,  large  irregular  wounds  ;  third  piece  entry 
1|-  inches  below  tubercle  of  tibia,  and  was  embedded  ;  septic  ;  amputation  at 
seat  of  election  above  highest  wound,  lateral  flaps.  When  sawing  tibia  large 
piece  of  shell  found  embedded  in  cancellous  tissue,  removed  and  bone  sawn  at 
slightly  higher  level  ;  healed  ahnost  wholly  per  primam.  Invalided 
20th  February,  1900. — (Major  Lougheed,  R.A.M.C.) 

Case  53. — Private  B.  ;  projectile,  Mauser  ;  range,  800  yards  ;  perforation  Bullet  retained 
of  tibia  and  astragalus.    Chronic  oedema  of  aukle  one  month  after  injury,  m^astragalus— 
X-rayed  ;  bullet  localised  in  centre  of  astragalus,  removed  with  considerable  ™ 
difficulty.    Still  small  sinus  remains  from  site  of  bullet  extraction  (upper  and 
outer  side  of  foot)  ;  no  oedema  ;  invalided. — (Civil  Surgeon  Kirkman.) 


Wounds  of  the  Tarsus. 

As  it  has  been  found  impossible  to  divide  wounds  of  the  tarsus  into 
those  afiecting  the  bones  alone,  and  those  in  which  the  intertars.J  articulations 
were  injured,  they  have  all  been  placed  under  the  latter  group,  although 
many  perforations  must  have  occurred  in  which  no  joint  was  involved. 
Although  wounds  of  this  region  were  fairly  common,  only  27  cases  have  been 
noted.  On  account  of  the  cancellous  nature  of  the  tarsal  bones  the  majority  Generally,  septic 
of  wounds  were  perforations,  and,  unlike  perforations  in  more  cleanly  regions,  perforations, 
septic  infection  occurred  in  the  greater  number.  Thus  of  the  27  cases 
only  10  are  described  as  aseptic;  and  this  number  is  probably  too  great, 
as  in  many  records  of  the  cases  were  not  made  until  a  somewhat  late 
period,  when  a  small  amount  of  suppuration  would  have  subsided.  There 
seems  to  be  a  special  inclination  of  wounds  of  this  region  to  heal  superficially, 
but,  owing  to  the  formation  of  pus  in  the  deeper  pares  of  the  track,  to  break 
down  later  on.  A  troublesome  after-effect  also  is  the  formation  of  abscesses 
in  the  sole,  with  a  tendency  to  burrow. 

With  regard  to  treatment,  in  15  cases  nothing  more  was  required  beyond  Treatment, 
the  usual  antiseptic  dressings  or  fomentations.  In  6,  fragments  of  the  various 
tarsal  bones  were  removed,  sometimes  followed  by  incisions  for  the  evacuation 
of  pus.  In  2  recovery  followed  incisions  for  pus  without  further  operative 
treatment.  In  2  cases  retained  bullets  were  removed,  and  in  2  cases  amputa- 
tion was  found  necessary.    There  was  no  death. 


Table  29. — Wounds  of  the  Tarsus  from  all  Projectiles. 


Total  number. 

Septic. 

Incised. 

Bullet 
extracted. 

Fragments 
removed. 

Amputations. 

Deaths. 

27 

about 
63-0 
per  cent. 

2 

2 

6 

2 

0 

Examples  of  tarsal  wounds  : —  Examples : — 

Case  54. — Private  W.,  wounded  15th  December,  1899;  admitted  Aseptic  perfora- 
3  General  Hospital  24th  December,  1899.  Projectile,  Mauser,  found  in  heel 
of  boot ;  estimated  range,  600  yards  ;  entry  on  dorsum  in  front  ankle  joint ; 
exit  on  sole,  passed  downwards  and  backwards  through  os  calcis,  clean 
perforation.  Healed  under  scabs  on  admission ;  aseptic ;  invalided 
I7th  January,  1900,  unable  to  bear  weight  on  foot. — (Major  Poole,  R.A.M.C.) 

Case  55. — Private  B.,  admitted  31st  July,  1900,  two  hours  after  receipt  Aseptic  perfora- 
of  injury.    Intertarsal  joint  traversed  ;  exit,  2  inches  long.    Supposed  Lee-  ^io"- 
Metford ;  range,  20  yards  ;  parts  cleaned  ;  dry  dressings  ;  healed  by  first 
intention. — (Civil  Surgeon  A.  Young.) 

Case  56. — Driver  A.,  aged  22,  wounded  1st  March,  1902.    Projectile,  Septic  perfora- 
revolver,  accidentally  self-inflicted  ;  admitted  16  General  Hospital  same  day  tion. 
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Bullet  retained 
in  OS  calcis. 


Wounds  healed, 
suppuration  of 
track. 


Entry  on  dorsum  ;  exit  in  sole  1  inch  in  front  of  inter-malieolar  line  ;  septic  ; 
bath  of  hyd.  perchlor.  1/5,000  during  daytime  for  10  days,  at  night  cyanide 
gauze  ;  wounds  healed  ;  arch  of  foot  somewhat  flattened.  To  Base  15th  April, 
1902.— (Captain  Walton,  K.A.M.C.) 

Case  57. — Private  S.,  perforation  of  os  calcis  ;  Mauser  ;  range  unknown  ; 
aseptic  ;  admitted  7th  July,  1900.  Bullet  removed  by  3 -inch  curved  incision 
behind  external  malleolus,  embedded  in  os  calcis ;  healed  first  intention. — 
(Civil  Surgeon  Waring.) 

Case  58. — Captain  P.,  admitted  10  General  Hospital  24th  July,  1901. 
Entry  below  internal  malleolus ;  exit,  under  surface  of  heel.  Wounds 
healed,  but  rise  in  temperature  at  night ;  pain  and  swelhng  of  foot. 
Incisions  16th  August,  1901,  below  either  malleolus;  abscess  found  outer 
side;  thorough  dramage  ;  irrigation;  daily  dressings.  10th  September,  1901, 
wounds  quite  healed.  Result — Not  able  to  bear  much  pressure  on  foot,  and 
movement  of  ankle  impaired.  To  Base  22nd  September,  1901, — (Captain 
Faichnie,  KA.M.C.) 

Septic;  commi-  Case    59. — Private   M.,  aged  44;    admitted    7    Stationary  Hospital 

treltl'enr^''"^'''^        ^P^^^^'  ^^^^^7'  through  OS  calcis ;  exit,  outer  side  fifth  metatarsal; 

septic,  foot  bath,  removal  fragments  of  fifth  metatarsal.  On  29th  April, 
1902,  cuboid,  and  os  calcis  scraped,  free  bleeding  ;  fever.  On  8th  June, 
1902,  abscess  over  heel  incised.  On  18th  July,  1902,  abscess  incised ; 
eventual  recovery.  Discharged  hospital  11th  August,  1902. — (Civil  Surgeon 
MacGregor.) 


Comminuted ; 
septic — Removal 
of  fragments. 


Comminution  ; 
septic — • 
Amputation. 


Case  60. — Private  J.,  aged  20,  wounded  20th  September,  1901. 
Projectile  (?),  expanding.  Admitted  20  General  Hospital,  24th  September. 
Entry,  outer  side  right  foot ;  exit,  inner  side  ;  extensive  destruction  of  distal 
row  tarsal  bones  ;  septic  ;  carbolic  bath.  On  2nd  October,  1901,  removal 
of  parts  of  internal,  middle,  and  extei-nal  cunieforms,  scaphoid  and  cuboid  ; 
gauze  plugS;  splint ;  sinus  remained  for  two  months,  abscess  incised.  Result 
—Healed.    Invalided  19th  November,  1901.— (Captain  Thom,  R.A.M.C.) 

Case  61. — Sergeant  D.,  aged  38,  wounded  30th  January ;  admitted 
10  General  Hospital  3rd  May.  Entry  in  front  of  internal  malleolus  ;  exit 
at  base  fifth  toe,  marks  of  several  incisions  on  foot ;  foot  much  swollen,  bluish 
colour  ;  both  wounds  oozing  pus.  On  5th  May,  incisions  ;  os  calcis  astragalus 
and  cunieforms  much  diseased.  Next  day  amputation  about  3  inches  above 
ankle  ;  some  sloughing  of  anterior  flap.  On  22nd  May  removal  of  1^  inches 
fibula.    Result — Good  stump.    Invalided. — (Civil  Surgeon  Key.) 


Comparatively 
rare. 

Septicity. 


Perforations. 


Comminutions. 


Wounds  of  the  Shoulder  Joint. 

From  the  small  number  of  reported  cases,  wounds  of  this  joint  seem  to  be 
relatively  rare.  Only  27  cases  have  been  noted,  of  which  9  were  perforations 
and  18  comminutions  or  fissures  of  various  degrees  of  severity.  With  regard 
to  the  ratio  of  septicity,  no  conclusion  of  any  value  can  be  drawn  from  the 
above  small  number  of  cases,  and  the  fact  that  suppuration  was  present  in 
over  60  per  cent,  is  given  for  what  it  is  worth.  Of  the  9  perforations  all 
were  aseptic,  and  of  the  18  comminutions  16  were  septic,  one  was  aseptic, 
and  the  remaining  one,  in  which  a  primary  amputation  proved  fatal,  has  been 
classed  as  doubtful. 

1.  Perforations. — As  in  other  joints,  the  issue  of  pure  perforations  was 
most  favourable.  Eight  of  these  cases  recovered  without  any  opsrative 
measures  being  necessary,  the  treatment  consisting  of  antiseptic  dressings, 
with  rest  ;  they  remained  aseptic  throughout.  Incision  for  the  extraction  of 
a  retained  bullet  in  the  dorsal  region  was  required  in  one  case  of  perforation ; 
in  this  case  also  sepsis  did  not  occur. 

2.  Comminuted  Fractures. — These  resulted  either  from  serious  fractures 
of  the  upper  end  of  the  diaphysis  of  the  humerus  with  fissures  extending  into 
the  joint,  or  from  the  impact  of  the  larger-bore  bullets,  such  as  the  Martini- 
Henry,  from  expanding  bullets,  or  fi-om  fragments  of  shell.     The  very 
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destructive  nature  of  some  of  the  injuries  of  this  type  will  be  seen  from 
extracts  of  cases  given  below^,  and  from  the  fact  that  in  16  of  the  1 8  cases 
of  this  description  of  vs^ounds  operative  interference  was  called  for.  Thus, 
in  3  cases  recovery  followed  the  removal  of  fragments  ;  in  8,  excision  of  the 
shattered  head  of  the  humerus  was  successfully  carried  out ;  in  4,  amputation 
at  the  shoulder  joint  was  required,  one  of  which  died,  and  in  1  Berger's  inter- 
scapulo-thoracic  amputation  was  successfully  performed.  The  2  remaining 
cases  which  recovered  without  any  operative  measures  were  the  two  examples 
of  aseptic  comminutions.  It  will  be  seen  from  the  above  analysis  that  either 
partial  or  complete  excision  of,  or  amputation  at,  the  shoulder  joint  was 
carried  out  in  IG  septic  comminutions  out  of  a  total  of  18  such  wounds,  or 
in  i;iearly  one-half  of  the  total  number  of  reported  cases  of  every  variety. 


Table  80. — Wounds  of  the  Shoulder  Joint  from  all  Projectiles. 


Total 
number. 

Septic. 

Bullet 
extracted. 

Fragments 
removed. 

Excisions. 

Ampu- 
tations. 

Died. 

Death-rate  for 
both  operations. 

27 

per  cent. 

60 

1 

3 

8 

5 

1 

(amputation) 

7-7 

(nearly) 

Note. — When  the  bullet  was  extracted  in  the  course  of  an  operation,  such  as  amputation  or 
removal  of  fragments,  it  is  included  in  this  table  under  the  major  operation. 


The  following  cases  are  cited  as  examples  of  different  injuries  of  the  Examples : — 
shoulder  joint : — 

Case  62. — Private  F.,  aged  29,  wounded  at  Driefontein  10th  March,  Aseptic 
1900.    Projectile,  Mauser  ;  range  unknown.    Admitted  3  General  Hospital  perforations. 
30th  March.    Entry  1  inch  below  and  in  front  of  anterior  margin  of  acromion. 
Exit  4  inches  behind  entry  at  posterior  edge  of  acromion.    Wounds  healed  on 
admission,  and  patient  quite  recovered  save  for  some  slight  local  pain  on 
movement  ot  shoulder. — (Civil  Surgeon  A.  Young.) 

Case  63. — Lieutenant  C,  wounded  13th  May,  1901.     Projectile  and  Aseptic 
range  not  stated.    Admitted  16  General  Hospital.    Entry  behind,  near  outer  perforation, 
border  of  scapula,  at  level  of  its  spine.    Exit  in  front,  at  point  of  shoulder  ; 
track  through  joint;  antiseptic  dressings  ;  passive  movements  and  massage; 
adhesions  broken  down  under  chloroform  ;  gradual  improvement  in  movement. 
To  Base,  4th  July,  1901.— (Major  Allpojrt,  R.A.M.C.) 

Case  64.— Private  S.,  wounded  24th  January,  1900.    Projectile,  Mauser  ;  Aseptic 
estimated  range,  50  yards.     Admitted  Mooi  River  Hospital  31st  January,  perforation. 
Entry  over  greater  tuberosity  right  humerus,  passed  through  joint  (and 
scapula).    Exit  at  top  of  posterior  axillary  fold ;  aseptic,  both  wounds  very 
small ;   antiseptic  dressing ;  early  massage  and  passive  movements.  Dis- 
charged hospital  7th  February,  1900.— (Civil  Surgeon  F.  Martin.) 

Case  65.— Private  C,  aged  22,  wounded  at  Winburg  26th  February,  Septic  comminu- 
1902.    Projectile  and  range  not  stated.    Admitted  9  General  Hospital.   Entry  *io^—Iietained 
at  upper  end  right  humerus  ;  no  exit  ;  septic  ;  temperature,  102°  F.  ;  dressed ;  o?fra^enr— 
great  pain.    X-rays  showed  bullet  embedded  partly  in  humerus  and  partly  in  Recovliry " 
glenoid.    On  17th  March,  1902,  incision  over  eiitry ;  bullet  could  not  be 
extracted  without  removal  of  fragments  ;   this  done,  and  bullet  removed. 
Temperature,  101°  F.,  for  two  weeks;  gradually  improved;  discharge  less; 
several  small  pieces  of  bone  extruded.    Entry  healed  10th  week;  passive 
motion.     By   12th  week  could  raise  arm  to  right  angle  with  shoulder. 
Improved  quickly  by  use  of  Indian  clubs.— (Major  Watson,  R.A.M.C.) 

Case  66.— Private  D.,  admitted  2  General  Hospital  20th  February,  Aseptic; 
1900.    Projectile,  Mauser;  estimated  range,  500  yards.     Comminution  of  f^omminuted. 
upper  end  left  humerus  with  upper  fragment  split  into  joint ;  aseptic  ;  internal 
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rectangular  splint  and  shoulder  cap;  bed  for  14 days.  Recovery.  Discharged 
16th  April,  1900. — (Civil  Surgeon  C.  A.  Beown.) 

Septic;  Case  67. — Private  P.,  admitted  2  General  Hospital  28th  December, 

comminution.       jggg     Comminution  of  upper  end  shaft  left  humerus;  fissured  into  joint; 

no  exit ;  bullet  extracted  ;  Martini-Henry  ;  range  unknown  ;  septic  ;  removal 
of  a  small  fragment  ;  daily  dressing  ;  splints  ;  great  pain  in  joint  and  effusion. 
Invalided  17th  January,  1900.— (Captain  Withers,  R.A.M.C.) 


Comminution  ;  Q^gE  68.— Lance-Corporal  S.,  aged  27,  transferred  to  17  Field  Hospital 

septic— Excision.  28th  June,  1900.  Entry  middle  of  right  arm;  inner  aspect ;  passed  upwards 
towards  joint ;  range  and  projectile  not  stated  ;  very  septic  ;  comminution  of 
upper  end  humerus  and  fissures  into  joint ;  whole  upper  fragment  removed  and 
1 0  smaller  ones  ;  bullet  extracted  ;  was  in  contact  with  glenoid  ;  drainage  ;  no 
splint  ;  arm  bandaged  to  side  ;  daily  dressing  and  irrigation ;  wounds  healed, 
except  for  small  sinus  leading  to  glenoid.  Complete  paralysis  of  extensors  of 
fingers  (musculo-spiral).  Elbow  stiff;  limited  flexion,  extension,  pronation, 
and  supination. — (Civil  Surgeon  Burton.) 


Comminution;  Case  69. — Private  A.,  wounded  Spion  Kop  24th  January,  1900.  Pro- 

septic— Excision,  jectile,  shell.  Admitted  4  General  Hospital,  30th  January,  1900.  Septic 
Shell  wound  1|-  inches  long,  ragged,  over  bicipital  groove,  2  inches  from 
joint ;  upper  part  of  shaft  shattered  for  3  inches.  This  was  removed,  and  by 
extension  upwards  of  wound,  head  of  bone  also  excised.  Two  long  fragments 
extending  downwards,  but  not  into  elbow  joint,  left  in  situ,  as  they  had  firm 
muscular  and  periosteal  attachments.  Long  head  of  biceps  found  destroyed. 
Large  piece  of  lead  (shrapnel)  and  fuze  screw  removed  from  debris  of  upper 
end  humerus,  and  heavy  concave  piece  of  iron,  1  inch  square,  from  back  of 
deltoid.  Recovered.  Invalided  29th  March,  1900,  wound  almost  closed  ; 
able  to  write.  Now  (1904)  contributing  with  this  arm  towards  livelihood. 
{See  Figs.  89  and  89a.).— (Major  Freyer,  R.A.M.C.) 


Comminution  ; 
septic — Excision. 


Septic  ; 

comminution — 
Amputation. 


Comminution — 

Berger's 

amputation. 


Comminution  — 
Shell — Amputa- 
tion— Died. 


Case  70. — Private  S.,  wounded  Rocksberg  24th  March,  1901  ;  admitted 
same  day  16  General  Hospital.  Entry,  small,  below  left  coracoid.  Exit, 
large,  ragged,  size  of  five-shilling  piece,  below  acromion  ;  comminuted  fracture 
head  of  humerus  ;  some  oozing.  Removal  of  head  of  humerus,  some  fragments 
of  shaft,  and  pieces  of  clothing  ;  .some  suppuration;  wounds  healed;  move- 
ment of  shoulder  improving. — (Lieutenant  Smith,  R.A.M.C.) 

Case  71. — Private  S.,  admitted  Mooi  River  Hospital  5th  March,  1900. 
(?)  Projectile ;  about  500  yards  range.  Comminution  of  epiphysis  of  left 
humerus,  and  upper  end  shaft,  with  shoulder  joint  and  acromion.  Exit,  size 
of  half-crown  piece ;  septic ;  exploratory  anterior  vertical  incision  converted 
into  racket  amputation  at  joint  owing  to  extent  of  bone  damaged  ;  heciled 
mostly  first  intention  ;  good  stump.  Transferred  Base.  Invalided  5th  April, 
1900.— (Major  Freyer,  R.A.M.C.) 

Case  72.  —Private  K.,  wounded  24th  January,  1900  ;  admitted 
4  Stationary  Hospital,  Spearman's  Camp,  25th  January.  Entry,  ragged, 
1|-  inches  below  and  behind  acromion  ;  no  exit ;  shoulder  joint  shattered  ; 
head  of  bone  comminuted  ;  joint  full  of  bone  debris  and  blood  ;  remains  of 
head  impacted  in  surgical  neck.  Projectile  and  range  not  stated.  Excision 
of  head  ;  drainage  ;  suppuration  ;  scapula  probably  fractured  ;  Berger's  inter- 
scapulo-thoracic  amputation  (Sir  F.  Treves) ;  suppuration  ;  drainage  ;  irrigation  ; 
recovered.  Transferred  Mooi  River  9bh  February,  1900.  (Vide  Fig.  90  for 
bone  injury  in  this  case,  reproduced  by  permission  of  Editor  of  "  British  Medical 
Journal") — (Civil  Surgeon  Nuthall.) 

Case  73.^ — Private  G.,  wounded  Rhenoster  River;  admitted  Imperial 
Yeomanry  Field  Hospital  7th  June  ;  extensive  shell  wound  right  shoulder, 
3  inches  by  4  inches  ;  humerus  shattered  1  inch  below  surgical  neck  and 
fissured  into  joint ;  fracture  outer  end  clavicle  and  acromion.  On  8th  June 
amputation  of  shoulder  joint  ;   axillary  artery  previously  ligatured.  On 
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10th  August  considerable  oozing.    Moved  in  ambulance  2^  miles,  as  camp  in 
danger.    Died  en  route. — (Civil  Surgeon  F.  Green.) 

Case  74.— Private  G.,  admitted  hospital,  Mooi  liiver,  2nd  Februar}^  Shell;  com- 

1900  :  comminution  upper  end  right  humerus  and  epiphysis  ;  injury,  shoulder  minuted;  septic 

,•  ,-1  I       ;         •     •  •        •      r      4.  — Amputation, 

jomt ;  shell;  range  unknown;  septic;  vertical  exploratory  incision  in  trout  ' 

through  wound,  converted  into  amputation  at  joint  by  anterior  racket  incision 

as  bone  too  extensively  comminuted  for  excisiuii,  and  whole  arm  tedematous  ; 

healed  mostly  first  intention.    Invalided  to  Durban  2f3th  April,  1900;  good 

stump. — (Major  Freyer,  RA.M.C.) 


Wounds  of  the  Elhorv  Joint. 

More  cases  of  wounds  of  this  joint  have  been  noted  than  of  any  other,  Comparative 
except  the  knee,  the  number  being  49.    On  account  of  its  formation,  simple  frequency, 
capsular  wounds  without  injury  to  bone  do  not  occur,  but  a  considerable 
number  of  pure  perforations  of  the  various  bones  have  been  observed.     As  far 
as  can  be  judged  from  the  description  and  history  of  the  injuries,  13  of  the  49 
were  of  the  nature  of  pure  perforations,  and  the  remainder  either  comminutions 
of  more  or  less  severity  or  fissures  extending  into  the  articulation.    In  9  cases 
the  site  of  injury  was  not  particularised,  the  wounds  being  referred  to  in  such 
phrases  as  "fractures  of  bones  of  elbow  joint,"  "shot  through  the  elbow," 
and  the  like,  but  in  the  remaining  number  (40)  the  seat  of  injury  has  been 
specified.    Injuries  to  the  various  bones  occurred  in  the  following  order  of 
frequency  :    Humerus  alone,   18  ;   ulna  and  humerus,  9  ;   ulna  alone,  4  ; 
humerus  and  radius,  4 ;   radius  and  ulna,  3  ;   radius  alone,   1  ;  humerus, 
radius,  and  ulna,  1. 

S&pticity. — In  12  cases  the  conditions  as  to  septic  infection  has  been  Septicity. 
classed  as  doubtful,  as  the  wounds  were  either  healed  when  the  first  observa- 
tion was  recorded,  or  the  state  of  the  wound  was  not  described.    Of  the 
remaining  37,  25  were  septic,  and  12  aseptic  ;  or,  omitting  the  doubtful  cases, 
a  septicity  percentage  of  67  "5. 

Perforations. — 13  cases  are  considered  to  have  been  perforations,  i.e.,  they  Perforations, 
were  either  diagnosed  as  such  at  the  time  of  injury  or  have  been  placed  in 
this  category  from  the  description  and  course  of  the  wounds  ;  9  of  them 
were  certainly  aseptic,  and  4  have  been  classified  as  doubtful  on  account  of 
the  wounds  having  been  healed  at  the  time  the  first  note  was  made,  though 
this  fact  alone  is  a  presumption  in  favour  of  asepticity.  The  treatment  did 
not  vary  from  that  of  the  same  class  of  injuries  in  other  joints.  Examples  will 
be  found  below. 

Comminutions  and  Fissuring. — 36  cases  of  the  total  49  were  comminutions  Comminutions, 
or  fissures  of  the  various  bones  composing  the  articulation,  and,  as  is  usual  in 
such  wounds,  the  greater  number  were  septic.  Only  3  are  described  as 
being  aseptic,  8  are  doubtful,  and  the  rest  (25)  were  septic  ;  neglecting  the 
doubtful  ones,  septicity  in  these  injuries  reached  the  very  high  figure  of 
8 9 "2  per  cent. 

Treatment. — In  the  aseptic  and  in  the  less  serious  septic  cases  the  treat-  Treatment, 
ment  was  directed  to  keeping  the  wound  as  free  from  infection  as  possible 
and  placing  the  limb  on  suitable  splints.  The  total  number  of  comminuted 
fractures  which  recovered  without  recourse  to  operative  measures  was  only  8. 
The  remainder  were  subjected  to  openitive  interference  of  some  sort  :  thus,  in 
17,  fragments  of  the  various  bones  were  removed,  of  which  number  15  were 
septic,  1  aseptic,  and  1  doubtful.  Incision  for  the  evacuation  of  pus,  without 
further  measures  being  required,  was  performed,  and  was  followed  by  recovery 
in  1  case.  Excision  of  the  elbow  joint  has  been  reported  in  7  cases,  but  in  2  of 
these  amputation  was  subsequently  carried  out  on  account  of  necrosis  and 
suppuration.  Amputation  of  the  arm  was  required  in  7  cases,  in  2  of  which 
an  unsuccessful  excision  had  previously  been  performed,  and  one  died. 
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Table  31. — Wounds  of  Elbow  Joint  from  all  Projectiles. 


Total 
number. 

Septic. 

Incision 
alone. 

Fragments 
removed. 

Excision. 

Ampu- 
tation. 

Died. 

Death-rate  for 
both  operations. 

49 

per  cent. 
67 -.5 

1 

17 

7 

1 

(amputation) 

per  cent. 
8-3 

Examples  : — 

Aseptic 
perforation. 


Aseptic 
perforation. 


Aseptic  perfora- 
tion. 


Retained  bullet 
near  joint ; 
comminuted. 


Aseptic  com- 
minution. 


Mortality. — One  death  occurred  in  tbe  series  of  49  little  over  2  perl 

cent.  The  case  is  cited  below ;  it  was  one  of  amputation  of  an  arm  in  which 
gangrene  had  occurred,  and  from  the  notes  of  the  case  the  application  of  a 
plaster  of  Paris  casing  would  appear  to  have  induced,  or,  at  any  rate, 
contributed,  to  the  occurrence  of  the  gangrene. 

Examples  of  various  wounds  of  the  elbow  joint  : — 

Case  75. — Private  P.;  projectile,  Mauser;  range — "long."  Entry  left 
humerus,  in  middle  line  of  epiphysis  just  above  condyles ;  bullet  passed 
through  joint  ;  exit  of  small  size  on  posterior  aspect  forearm  4  inches  below 
olecranon  ;  aseptic.  Entrance  almost  healed  when  first  seen ;  exit  not  quite 
so  far  advanced ;  heat,  swelling,  and  pain  in  joint,  some  fever,  range  of  joint 
movement  very  limited.  Treatment :  Rest  on  jointed  rectangular  splint, 
dry  dressings,  early  passive  movement ;  wounds  healed,  swelling,  &c.,  of  joint 
passed  off,  leaving  slight  limitation  of  extension.     Admitted  3rd  December, 

1899.  Invahded  2nd  January,  1900.— (Major  Macdonald,  R.A.M.C.) 

Case  76. — Lieutenant  A.,  aged  27,  wounded  Zand  River,  4th  May,  1902  ; 
admitted  Radzaal  Hospital  8th  May,  1902.  Entry  over  radius  1  inch  below 
head,  passed  through  joint;  and  exit,  inner  aspect  humerus  1^^  inches  above 
lower  end  ;  no  displacement ;  swelling  of  elbow  and  to  within  an  inch  of 
wrist ;  aseptic  ;  angular  splint,  much  effusion  round  joint.  On  22nd  May, 
1902,  splint  removed,  wounds  healed;  slight  stiffness  of  joint,  pronation  and 
supination  normal.    Invalided  7th  June,  1902. — (Major  Hinde.) 

Case  77. — Captain  L.,  aged  30,  wounded  Monte  Christo,  24th  February, 
1900;  admitted  Base  Hospital,  Pietermaritzburg,  14th  March,  1900.  Entry, 
normal  Mauser  2  inches  below  left  external  condyle  ;  passed  through  joint ; 
exit  larger  than  entry,  4  inches  above  internal  condyle ;  estimated  range 
1,200  yards  ;  wounds  healed  on  admission;  passive  movement  early  ;  extension 
improved  to  within  1  inch  of  normal;  discharged  to  duty  2nd  April,  1900. 
Patient  writes  19th  September,  1900  :  "  My  arm  is  practically  as  good  as  the 
other,  and  does  not  trouble  me  at  all." — (Civil  Surgeon  Irvjne.) 

Case  78. — Driver  K.,  M^ounded  Flakfontein  ;  admitted  8  General  Hospital. 
Fracture  right  ulna,  penetration  of  elbow  joint,  fracture  internal  condyle ; 
bullet  retained  lying  above  internal  condyle  ;  removal  of  bullet  and  of  frag- 
riients  of  ulna  ;  joint  washed  out ;  rectangular  splint ;  passive  motion  in 
10  days;  recovery,  with  good  movement.  Invalided.— (Captain  Begbib, 
R.A.M.C.) 

See  also  Case  No  11,  page  200. 

Case  79. — Private  J,,  ?.ged  31,  wounded   Paafdeberg,   I8th  February, 

1900.  Projectile  and  range  not  stated.  Admitted  6  General  Hospital 
5th  March,  1900.  Entry  posterior  surface  of  arm,  exit  ulnar  side  forearm; 
T-shaped  fracture  of  humerus  into  joint ;  chip  taken  out  of  ulna  1  inch  from 
coronoid  process ;  wearing  plaster  of  Paris  apparatus.  This  removed,  joint 
swollen  and  painful ;  plaster  re-applied ;  pain,  plaster  removed,  joint  much 
swollen  and  tender  ;  explored  by  incision  and  use  of  a  trochar,  blood-stained 
serum  found,  no  pus  ;  exit  scraped,  several  fragments  removed  ;  dressed  daily. 
24th  March,  1900,  wounds  healed,  treated  as  simple  fracture  ;  did  well. 
Invalided  Cape  Town,  28th  March,  1900.— (Civil  Surgeon  Brinker.) 
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Case  80. — Patient  wounded  at   Nooitgedacht,  13th  December,  1900.  Septic  com- 
For  three  days  in  hands  of  Boers,  then  admitted  2  General  Hospital.    Entry  ^Y&^^ents 
back  of  arm  2  inches  above  elbow  ;  exit  same  level  in  front ;  very  septic  ;  removed, 
whole  arm  greatly  swollen  and  oedematous.     IStli  December,  1900,  wound 
explored,  joint  full  of  pus,  removal  of  loose  fragments,  large  counter  openings 
and  drainage  tubes  ;  free  irrigation  ;  internal  rectangular  splint.    Later,  boric 
arm- bath  for  eight  hours  daily  and  further  removal  of  fragments.    Result — 
"Two  months  after  admission  complete  union,  with  bony  ankylosis  of  joint," 
Invalided. — (Civil  Surgeon  Evans.) 

Case   81. — Private   W.,  wounded    18th    February,    1900;    admitted  Septic  comminu- 
2  General  Hospital,  5th  March,  1900.    An tero-posterior  wound  through  upper  ^ion — Incision 
and  outer  part  left  forearm  ;  very  septic  ;  arm  swollen  ;  temperature  high  ;  ^"'^  removal  of 
pus  in  elbow  joint ;  wound  in  front  enlarged  ;  radial  head  quite  loose,  removed  ; 
joint  incised  on  either  side  of  triceps  tendon,  washed  out,  and  drained ; 
suppuration  soon  ceased.     Pesult — All  wounds  healed ;  elbow  joint  stiff. 
Invalided  12th  May,  1900.— (Major  Lougheed,  KA.M.C.) 

Case  82. — Private  M.,  wounded  Colenso,  2lst  February,  1900;  admitted  Comminuted: 
4  General  Hospital  7th  March,  1900.  Entry  over  left  external  condoyle  ;  septic-Excision, 
exit  inner  aspect  below  level  of  olecranon  ;  comminution  of  both  condyles 
and  olecranon;  septic;  temperature,  104°  F.  On  26th  April,  1900,  long 
posterior  incision  ;  ends  of  humerus  and  ulna  sawn  ofp  above  comminution  ; 
small  portion  of  synovial  membrane  excised,  much  thickened  ;  arm  became 
swollen  and  painful ;  fomentations  ;  fluctuation,  stitches  gave  way ;  incisions 
opened  again,  thickened,  and  gelatinous  membrane  cut  away  and  splinters 
of  bone  removed ;  scraped,  wound  plugged,  sutured,  iodoform  emulsion ; 
temperature  fell  to  normal,  wound  became  healthy.  Invalided  16th  June, 
1900.— (Civil  Surgeon  F.  Matitin.) 

Case  83. — Trooper  B.,  aged  22,  wounded  Klipdrift,  7th  March,  1902-  Septic  ;  com- 
Projectile,  Martini-Henry  ;  range  unknown  ;  admitted  11  General  Hospital  ;  g^^YoT"" 
posture  when  wounded,  riding.  Entry,  inner  side  opposite  bend  of  elbow  ; 
exit,  outer  side  same  level ;  both  humeral  condyles  comminuted,  also 
olecranon  and  ooronoid  process  ;  very  septic  ;  splint  ;  drainage.  On 
1st  April,  1902,  complete  excision  of  joint;  joint  full  of  pus  and  small  pieces 
of  bone  ;  drainage  ;  rectangular  splint.  Sinuses  remained  leading  to  necrosed 
humerus,  so  on  27th  May,  1902,  resection  of  about  2  inches  end  of  humerus. 
Subsequent  recovery,  with  satisfactory  movement  of  arm.  Invalided — 
(Bt.  Lieut. -Colonel  Hickson.) 

Case  No.  21  (page  202)  illustrates  an  unsuccessful  excision  of  the  elbow 
joint,  followed  by  amputation. 

Case   84, — Private   T.,  admitted   4    General   Hospital,   Mooi   Biver,  Septic  comminu- 
14th  March,  1900.    Entrance  on  outer  side  elbow  joint;  exit  on  inner  side  t  ion  of  joint- 
behind  supra-condyloid  ridge.    Loose  bone  felt  in  septic  joint ;  joint  laid  open  5,gcQyg^^(^^^'°^~ 
14  days  later  by  Langenbeck's  incision.    Ulna  pushed  out  through  wound 
and  whole  olecranon  removed  ;    synovial  membrane  and  part  of  articular 
surface  of  iiumerus  cut  away  ;  ends  ot  wound  sutured  ;  cavity  plugged  with 
gauze  ;  put  up  on  splint.     Granulated  rapidly ;   passive  movements  being 
carried  out  when  invalided   to    Enorland  20  days  later. — (Civil  Surs'eon 
J.  Pope.)  °  y  \  ^ 

Case  85. — Corporal  W.,  admitted  4  General   Hospital,  Mooi  River,  Septic  comminu- 
4th  April,  1902,  for  septic  gunshot  wound  of  elbow  joint.     The  ends  of       of  joint— 
humerus  and  ulna  were  comminuted ;    partial  excision  of  joint  performed  ;  Recovei?"^'°°~ 
all  loose  fragments  of  bone  removed  ;    ends  of  bone  trimmed,  and  triceps 
insertion  transplanted.     Successful  ;    invalided  to  England. — (Major  S.  F. 
FUEYER,  R.A  M.C.) 

Case  86. — Trooper  S.,  admitted  16th  December,  1900.    Projectile  and  Septic  com- 
range  not  stated.     Entry,  outer  side  below  elbow  ;  exit,  inner  side,  large  ;  ^imutiou— 
muscles  and  tendons  torn  and  protruding;   septic;    carbohc  fomentations.     ™P^^  ^  ion. 
X-vays  showed  comminution  of  ulna  and  humerus  into  elbow  joint.  On 
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Comminution — 
(?)  Gangrene — 
Amputation — 
Recovery. 


23rd  December,  1900,  limb  swollen  and  oedemations  to  shoulder;  amputation 
above  elbow  ;    septic  fever  ;    flaps  suppurated  ;    drainage   and  irrio-ation. 
Result — Temperature   normal  ;   better  ;    no  further  note. — (Major  Gray 
R.A.M.C.) 

Case  87. — Lance-Corporal  F.,  aged  23  ;  wounded  12th  February,  1900. 
Sent  fi'om  field  to  De  Aar  vid  Rensburg.  Comminution  of  elbow  joint  and 
upper  arm  ;  Mauser.  Patietit  states  artery  and  vein  were  injured ;  "  was 
wearing  improvised  tourniquet  applied  by  comrade  on  admission.  Next  day, 
amputation  in  upper  third  arm  (?  for  gangrene).  Some  suppuration  of  flaps. 
Recovered,  with  good  stump. — (Civil  Surgeon  Young.) 


Explosive  type- 
Gangrene — 
Amputation — 
Died. 


Case  88. — Private  W.,  aged  21,  wounded  accidently  7th  March,  1901. 
Projectile,  Lee-Metford  ;  range,  about  1  foot ;  admitted  3  General  Hospital. 
Entry,  middle  forearm,  irregular,  blackened,  with  protruding  muscles.  Exit, 
point  of  elbow,  small  ;  haemorrhage.  Ulnar  artery  wounded ;  ligatured. 
Application  of  plaster  of  Paris  over  antiseptic  dressings.  On  11th  March, 
1901,  pain,  fingers  swollen,  purple;  plaster  removed,  forearm  gangrenous; 
amputation  at  middle  arm.  Died  same  night  of  pulmonary  ebolism. — • 
(Hospital  Records.) 


Examples  : — 

Aseptic 
perforation. 


The  Wrist  Joint  and  Carpus. 

Only  ten  examples  of  wounds  of  the  wrist  joint  have  been  collected. 
When  produced  by  the  hard-cased  small-rifle  bullet,  injuries  of  this  joint 
appear  to  be  almost  invariably  pure  perforations,  healing  quickly  under  a 
scab  when  aseptic,  and  causing  little  or  no  permanent  limitation  of  movement. 
In  two  of  the  recorded  cases  fragments  of  the  carpal  bones  were  removed,  the 
injuries  having  been  caused  by  revolver  or  Martini-Henry  bullets.  No  case 
necessitating  amputation  has  been  noted,  and  there  is  only  one  recorded 
instance  of  excision  of  the  wrist  joint.  The  case  in  question,  one  of  my  own, 
in  which  the  bullet,  considered  to  be  a  ricochet,  completely  shattered  the 
left  wrist  joint,  disorganising  the  carpus,  and  Assuring  the  lower  end  of  the 
radius.  The  wound  was  very  septic.  At  first  the  injury  seemed  to  call 
for  amputation,  but  complete  excision  was  carried  out  as  an  alternative. 
Convalescence  was  prolonged,  the  arm-batli  being  constantly  used  for  weeks, 
but  he  eventually  recovered.  At  the  time  of  invaliding,  the  movements  of  the 
fingers  were  fair,  but  those  of  the  wrist  very  limited. 

Examples  of  wounds  of  the  wrist  joint  : — 

Case  89. — Driver  T.,  aged  25  ;  wounded  Riefontein  7th  March,  1900  ; 
admitted  to  1  General  Hospital.  Entry,  dorsal  surface  left  hand  between 
second  and  third  metacarpals,  2|  inches  below  wrist  joint ;  passed  through 
wrist,  and  exit  on  palmar  surface  forearm  close  to  end  of  radius  ;  much 
swelling,  numbness  second  and  third  fingers  ;  wounds  healed  ;  swelling 
subsided.  Only  very  slight  stiffness  of  joint.  Invalided  in  April,  1900. — 
(Hospital  Records.) 


Perforation.  Case  90. — Private  D.,  aged  30,  wounded  Paardeberg  18th  February, 

1900  ;  projectile,  Mauser  ;  estimated  range,  400  yards,  lying  prone  when 
wounded ;  admitted  3  General  Hospital  seven  weeks  after  injury.  Entry 
f  inch  above  ulnar  styloid,  midway  between  ulnar  and  radial  borders  of 
extensor  surface,  passed  through  wrist  joint,  and  exit  in  palm  of  hand  at 
hypothenar  eminence  ;  wounds  quite  healed  on  admission  ;  movements  of 
fingers  and  wrist  very  good;  invalided. — (Civil  Surgeon  A.  Young.) 


Septic ;  commi-  Case  91.— Private  H.,  admitted  11  General  Hospital  9th  May,  1900. 

^^^^^  Removal  Projectile,  Martini-Henry ;  range  about  100  yards.  Septic  wound  of  wrist  joint, 
o   ragmen  s.  ^^^^  carpo-metacarpal  joint,  comminution  of  metacarpal  bones  of  thumb 

and  index  fingers  ;  exit,  size  of  shilling  ;  boracic  fomentations  and  drainage  ; 
iodoform  gauze  dressings.  On  5th  June,  1900,  removal  of  pieces  necrosed 
metacarpal  and  of  trapezium ;  wounds  healed ;  loss  of  power  in  hand. 
Invalided  10th  August,  1900. — (Civil  Surgeon  Rowell.) 
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Table  32. — Wounds  of  Wrist  Joint  from  all  Projectiles. 


Total  Number. 

Removal  of 
Fragments. 

Excision. 

Amputation. 

Deaths. 

10 

2 

1 

0 

0 

Tables  33  and  34  give  certain  details  regarding  all  trie  gunshot  injuries 
of  joints  noted,  and  Table  35  the  results  of  all  amputations  performed  for 
gunshots  of  both  extremities. 

N.B. — As  it  is  impossible  to  differentiate  operations  on  joints  for  the 
removal  of  fragments  from  true  excisions — partial  or  complete— alJ  operations 
of  these  two  kinds  have  been  classified  as  excisions  in  Table  34  ;  but  the 
numbers  of  cases  in  which  more  or  less  systematic  operations  were  performed 
will  be  found  in  other  tables  under  the  headings  of  the  various  joints 
referred  to. 


Table  33. — Showing  Results  of  all  Cases  noted. 


Results  per  cent. 

Joint  Injured. 

Total. 

Recovered. 

Died. 

Recovered. 

Died. 

Hip   

7 

5 

2 

71-4 

28-5 

Knee 

95 

91 

4 

95-7 

4-2 

Ankle 

40 

40 

100-0 

Tarsal  joint 

27 

27 

100-0 

Shoulder  . . 

27 

26 

1 

96-2 

3-7 

Elbow  

49 

48 

1 

98-0 

2-0 

Wrist  and  carpus 

10 

10 

100-0 

Total 

255 

247 

8 

96-8 

3-1 

Table  34. — Showing  Results  of  Amputations  and  Excisions — Partial  or 

Complete — in  all  Cases  noted. 


Cases. 

Joint  Injured  and 

Totals  of 

Recovered. 

Died. 

Results  per  cent. 

Operation  Performed. 

Operations. 

Recovered. 

Died. 

7 
95 
40 
27  1 
27 
49 
.0{ 

■TT-            r  amputation  * 

'       ' '  \  excision 
Knee        /  amputation  . . 

\  excision 
Ankle    .  /amputation.. 

|_  excision 
Tarsal       J  amputation  . . 

joints     \  excision 
Shoulder  /amputation.. 

\  excision 
Elbow   ..  /amputation.. 

I  excision 
Wrist  and  /  amputation  . . 
carpus.  \  excision 

2 

lit 

11 

11 

12 
2 
6 

5: 

11 
7 

22 

3 

1 

7t 
11 
11 
12 

2 
6 

n 
11 

6 
22 

3 

1 
4 

1 
1 

50-0 

63-6 
100-0 
100-0 
100-0 
100-0 
100-0 

80-0 
lOO-O 

85-7 
100-0 

100-0 

50-0 
36-3 

20-0 

14:2 

255 

Totals   ..  /a""P">tions 
l_  excisions 

36 
67 

30 
66 

6 
1 

83-3 
98-4 

16-6 
1-5 

Total,  all  operations 

103 

96 

7 

93-2 

6-7 

*  None  for  injury  of  the  hip.        f  One  at  hip  joint.         +  One  Berger's  inter-scapulo-thoracic. 
{^786)  2  E 
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Table  35. — Showing  Results  of  all  Amputations  noted. 


Tetanus  antitoxin 
injected  into 
cerebi'um — Died. 


Wound  opened 
and  irrigated, 
and  chloroform 
administered — 
Died. 


Shell  fragments 
removed — Died. 


Oases. 

Site  of  Amputation. 

Number  of 

Percentage 
of 

Recovered. 

Bied. 

Results  per  cent. 

Amputations. 

Amputations. 

Recovered. 

Died. 

7 

Hip  joint 

13* 

t 

5 

8 

38-4 

61-5 

170 
95 

137 
40 
27 
27 
83 
49 
60 
10 

Femur 

Knee  joint  . . 
Bones  of  the  leg 
Ankle  joint  . . 
Tarsus 

Shoulder  „., 
Humerus 
Elbow  joint  . . 
Bones  of  the  forearm 
Wrist  and  carpus    . , 

33 
llj 
33 
11 
2 

12  § 
(5 
7 
6 

19-4 
11-5 
23-2 
27-5 

7-4 
10 '9  II 

7-2 
14-2 
10-0 

17 

n 

25 

11 

2 

*Sj  ■••  9  -r  ■ 
6 
6 
6 

16 

4 
8 

11 
1 

0 

51-5 
63-6 
75-7 

100-0 

100-0 
75-0 

100-0 
85-7 

100-0 

48-4 
36-3 

24-  2 

25-  0 
14-2 

705 

All  amputations  . . 

134 

19-0 

94 

40 

70-1 

29-8 

*  A.nother  amputation  through  the  hip  joint  which  recovered  is  noted  at  p.  239.  under 
"  Injuries  of  Vessels,"  Case  98.    There  were,  therefore,  14  amputations  at  this  joint  noted,  with 
8  deaths,  or  a  mortality  of  57-1  per  cent. 
—  t       injury  of  the  hip-joint  itself  required  amputation.     .  -     ■  .. 

X  One  at  hip,  and  recovered. 

§  Five,  including  one  Berger's  operation,  were  for  injury  of  shoulder  joint,  and  seven  for 
fracture  of  the  humerus  lower  down.  —    .  — .- 

II  Calculated  on  the  total  number  of  injuries  (110,  shoulder  joint  and  humerus),  12  of  which 
necessitated  this  operation.  ^ 

Tetanus. 

Tetanus  was  a  rare  complication  of  wounds  in  this  war.  The  three  cases 
given,  which  succumbed,  are  the  only  ones  noted,  and  it  will  be  observed  that 
these  did  not  follow  Mauser  wounds,  but  the  mere^  lacerated  injuries  due  to 
shell  fragments  and  Martini-Henry  bullets.  The  antitoxin  treatment  which 
was  tried  in  Case  1  seemed  to  have  favourably  influenced  the  disease  for  a 
time,  but  the  case  was  probably  too  far  advanced  for  cure  to  be  obtained. 

They  were  all,  it  will  be  noted,  wounds  of  the  lower  extremity,  and  of 
considerable  extent. 

Case  1. — Private  W.,  wounded  24th  January,  1900  ;  received  from 
Stationary  Hospital,  Modder  Spruit,  into  4  General  Hospital  eight  days  later, 
when  he  was  found  in  tetanic  spasms,  with  a  history  of  tetanus  for  the  previous 
36  hours. 

Extensive  septic  wound  on  right  thigh  from  shell ;  taken  to  operating 
room  at  once ;  whilst  thigh  was  being  dressed  he  was  trephined  over  both 
frontal  lobes,  and  5  c.c.  tetanus  antitoxin  injected  in  front  of  motor  areas  on 
each  side.  Spasms  ceased  for  15  hours  but  then  recommenced.  After  four 
large  doses  of  pot.  brom.  they  ceased  again  for  ten  hours ;  died  three  days 
later.— (Mr.  Sidney  Hulke  and  Major  S.  F.  Freyer,  R.A.M.C.) 

Case  2. — Private  T.,  admitted  14  General  Hospital  2nd  January,  1901, 
with  Martini-Henry  bullet  wound  of  both  thighs.  Temperature  102°F.  One 
of  the  wounds  opened  up  and  irrigated,  when  temperature  fell.  Indications  of 
tetanus  were  present,  but  this  was  not  noticed  till  later.  Complained  of 
inability  to  use  his  jaw  for  eating  ;  afterwards  general  spasms  set  in  ;  chloro- 
form used  to  allay  spasms  ;  died  11  days  from  admission.— (Records  14  General 
Hospital.) 

Case  3.— Private  I.,  admitted  2  General  Hospital  for  shell  wound  of 
thigh— compound  com.  fracture  of  femur  at  junction  of  lower  and  middle 
thirds.  Operation  5th  December,  1899,  by  Civil  Surgeon  Suffield ;  three 
shell  fragments  removed  ;  tetanus  supervened  ;  died  three  days  later. — 
(Records  2-  General  Hospital.) 
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Fig.  84. 

Uiiexplodeil  Ponii-Pom  struck  over  Great  Tvocliauter,  Fracturing  it  and  J.)isIocating  Head  of  Femur 
on  to  Dorsum  Illii.-  (Skiagraphed  at  Netley.) 


Fig.  85. 

Gunshot  Wound  of  Knee  ;  Bullet  lodged,  but  caused  trouble  ;  not  removed.— (Skiagraplied  at  Netley.) 
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Fig.  86. 

G\insh()t  Wound  of  Kuee  ;  Bullet  lorlged. — (By  Mv.  CzVtlixc). 


Fig.  87. 

Extensive  Damage  to  Head  of  Left  Tibia.  Bullet  first  passed  through  head  of  right  tibia,  making  small 
track,  suppurating  on  admission;  amputation  through  lower  third  of  fenrur.— (Photographed  at 
E.A.M.  College,  where  specimen  now  is.)  ° 
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Fig.  88. 

Bullet  deformed  and  lodged  against  lower  end  of  Tibia.    No  record  of  the  case. 


Fig.  89. 

Head  of  Huiiieru.s  and  3  inches  of  Shaft  excised.    Useful  arm  ;  .see  Fig.  89a  for  appearances  three  years 
later.    Case  69  iu  Notes. — (Skiagraphed  at  Netley.) 
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Fig.  89a. 

Case  89  three  years  later. — (Photograph  seut  by  Patient.) 


Contlition  of  Fraetiu'e  iu  Sir  F.  Treves'  case  of  Berger's  intersapulo-thoracic  amputatiou. — (Eeproduced  by 
permission  of  Editor  of  "Briti.sh  Medical  Journal.") 
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Fig.  91. 

Greater  imrt  of  Head  of  Humerus  excised. — (Skiagraplied  at  Netley.) 


Fig.  92. 


Fragnieiitw  of  Head  of  Humerus  excised.    Colonel  Hickson's  case. — (Pliotographed  at  R.A.M.  College, 

where  specimen  now  is.) 
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Fig.  94. 

Gunshot  Wouud  of  Elbow  ;  ankylosis  at  over  a  right  angle  ;  joint  excised  at  a  late  period  ;  useful  arm.— 

(Skiagi  aphed  at  Netley.) 
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SECTION  IX. 
By  Lieut.-Colonel  Sylvester,  R.A.M.C. 


GUNSHOT  INJURIES   OF  BLOOD  VESSELS. 

The  foUowing  classification  of  these  injuries  may  be  adopted  : —  Classification. 

A.  — Of  Arteries  : — 

1.  Contusion. 

2.  Partial  division  (including  perforation). 

3.  Complete  division. 

B.  — 0/  Veins  :— 

Partial  or  complete  division  and  perforation. 


A. — -Injuries  to  Arteries.  Arteries. 

1.  Contusion. — This  varies  greatly  in  degree,  and  may  result  in  (a)  com-  Contusion, 
plete  recovery  ;  (b)  the  vessel  may  give  way  later,  causing  external  haemor- 
rhage, or  the  formation  of  a  traumatic  aneurysm  ;  or  (c)  the  vessel  may 
become  obliterated  at  the  site  of  injury. 

2  and  3.  Partial  or  complete  divisions  are,  of  course,  the  more  common  Partial  or  com- 
injuries  met  with.    Perforations  have  been  less  frequent,  but  a  few  are  noted.  P^^*°  division. 
No  doubt  a  certain  number  of  deaths  on  the  field  were  due  to  perforations  of  Perforation  of 
the  large  arteries  in  the  chest  and  abdomen,  where  lesions  of  this  kind  are  'vessels, 
more  likely  to  occur  in  consequence  of  the  size  of  the  vessels  :  but  naturally 
these  cases  did  not  come  under  observation. 


B. — Injuries  to  Veins. 

No  cases  have  been  recorded  of  injuries  to  veins  alone,  but  arterio-venous 
aneurysms  have  been  very  common,  and  instances  will  be  given  later  on. 

The  effects  of  injuries  to  blood  vessels  may  be  described  under  the  following- 
heads  : — 

1.  Obliteration. 

2.  Primary  and  recurrent  heemorrhage.         .  . 

3.  Secondary  hsemorrhage. 

4.  Traumatic  aneurysms.    (DifPuse  and  circumscribed.) 

5.  Arterio-venous  aneurysms. 

1.  Obliteration. 

This  appears  to  have  occurred  in  Cases  2  to  5.  It  may  be  due  either  to 
the  formation  of  a  clot  in  the  artery  at  the  site  of  injury,  or,  as  has  been 
suggested  in  the  report  of  the  Imperial  Yeomanry  Hospitals,  to  the  rupture 
and  retraction  of  the  internal  and  middle  coats  of  the  vessel.  There  is  no 
record  of  the  dissection  of  any  case  of  an  obliterated  artery,  and  it  appears  to 
be  a  rare  result  of  gunshot  injury. 


2.  Primary  and  Recurrent  Hcemorrhage. 

Very  little  evidence  is  available  as  to  the  frequency  of  this  form  of 
hsemorrhage  on  the  field  ;  no  doubt,  in  a  considerable  number  of  rapidly  fatal 
cases  the  deaths  are  due  to  injury  of  the  large  vessels  in  the  chest  and 
abdomen  ;  but  as  regards  external  hsemorrhage,  it  appears  that  it  is  rarely 
fatal,  even  when  vessels  of  considerable  size,  but  deeply  placed,  are  injured. 

(6786)  2  E2 
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That  this  is  to  be  accounted  for  chiefly  by  the  uarroAv  track  made  by  the 
modern  small-bore  bullet  as  it  passes  through  the  tissues,  which  is  practically 
closed  shortly  after  the  receipt  of  the  wound  from  want  of  coincidence  in  the 
apertures  through  the  various  structures  shutting  ofiP  the  deeper  portion  of 
the  track  from  the  external  wound,  is  fairly  certain  ;  but  when  superficially- 
placed  large  arteries  are  wounded  death  from  external  hsemorrhage  may 
quickly  occur. 

A  ease  in  which  a  patient  lived  nearly  24  hours  after  a  wound  of  the 
popliteal  artery  and  vein — during  the  first  seven  of  which  he  received  no 
treatment  at  all — is  given  below  in  No.  6. 

3.  Secondary  Hobmorrhage. 

Notes  of  20  cases  have  been  obtained  showing  the  treatment  adopted. 
All  were  septic  wounds. 

In  8  cases  ligature  of  both  ends  of  the  vessel  at  the  injured  spot  was 
performed,  as  is  shown  in  Table  36  : — 


Table  36. — Showing  Results  of  Ligature  of  the  Vessel  in  the  Wound. 


Artery  Wounded. 

Number. 

Recovered. 

Died. 

Remarks. 

Radial . . 

1 

1 

Brachial 

1 

1 

Posterior  tibial 

2 

2 

Anterior  tibial 

2 

2 

Superficial  femoral    . . 

2 

1 

1* 

*  After  amputation  for 

gangrene. 

Totals     . . 

8 

6 

2 

Death-rate  =  25  per  cent. 

In  11  cases  proximal  ligature  was  applied,  as  shown  in  Table  37. 


Table  37. — Showing  Results  of  Proximal  Ligature. 


Vessel  Ligatured. 

Vessel  Wounded. 

Mumber. 

Recovered. 

Died. 

Remarks. 

Subclavian  . . 

Axillary. . 

1 

1 

A.xillary 

Brachial 

1 

1 

Common  femoral   . . 

Vessels  in  thigh 

3 

1 

2* 

*  No  recurrence  of  hsemor- 

Superficial femoral. . 

"  " 

1 

1 

rhage.    Cases  9-12. 

Common  carotid    . . 

Internal  carotid 

2 

2 

Popliteal 

Posterior  tibial. . 

2 

2 

Brachial 

Vessels  of  fore- 

1 

1 

arm. 

Totals 

11 

7 

4 

Death-i-ate  =  36-3  per  cent. 

In  one  case  amputation  was  performed  after  search  had  been  made 
unsuccessfully  for  the  bleeding  vessel  (the  posterior  tibial),  death  occurring 
shortly  after  (No.  14).  For  the  cases  in  the  above  table,  see  Nos.  8,  9,  12  to 
20  and  27. 

These  results  of  proximal  ligature  in  the  cases  noted,  as  regards  the 
arrest  of  hsemorrhage,  at  any  rate,  are  hardly  so  unfavourable  as  might  have 
been  expected  ;  but  the  death-rate  was  11 '3  per  cent,  higher  than  it  was  for 
ligature  of  both  ends  of  the  vessel  at  the  point  of  injury. 

4.  Traumatic  Aneurysms, 

Diffuse  and  Notes  of  63  cases  of  traumatic  aneurysms  due  to  gunshot  injuries  were 

ciicumscribed  recorded  during  the  war,  45  of  the  diffuse  kind,  and  18  more  or  less  circum- 
hneurysms.  scribed.    Of  these,  61  were  treated  by  ligature  either  at  the  site  of  injury  or 

on  the  jDroximal  side,  as  is  shown  in  Tables  38  and  39  ;  and  in  2,  amputations 
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were  performed.  (Jne  of  tlic  latter  \v;i,s  ;i.  pi'imary  oijeraticii,  performed, 
apparently,  because  the  bleeding  vessels  could  not  be  tied,  and  the  other 
nine  days  afler  the  receipt  of  the  wound,  when  gangrene  wfis  already  well 
advanced  (Nos.  67-69). 

Symptoms. — A  traumatic  aneurysm  is  generally  obvious  ;  the  following 
Doints  may,  however,  be  noted  as  having  been  mentioned  in  the  various 
reports  of  cases  : -  - 

1.  If  the  vessel  is  completely  divided,  as  a  rnle  the  pulse  below  is  absent. 

2.  If  it  is  only  partly  divided,  the  pulse  below  is  usually  present,  though 

weaker  than  on  the  other  side . 
8.  The  more  circumscribed  the  aneurysm,  the  more  are  the  classical 

symptoms  of  aneurysm  present  ;  pulsation  and  l)ruit  in  a  typical 

diffused  case  are  often  completely  absent. 
4.  The  tendency  of  the  blood  in  the  diffused  form  to  spread  in  the 

direction  of  least  resistance  and  along  the  builet  track. 

The  condition  referred  to  above  in  No.  4  is  vi^ell  shown  in  Cases  54  and 
115,  which  came  under  the  writer's  observation.  In  No.  54  the  popliteal 
artery  had  been  completely  divided,  just  beyond  the  adductor  magnus,  by  a 
Mauser  bullet  which  entered  the  anterior  surfuce  of  the  thigh  3  inches  above 
the  patella,  passed  backwards  and  slightly  inwards,  cutting  a  groove  in  the 
femur,  and  came  out  on  the  inner  side  of  the  upper  part  of  the  popliteal  space. 
The  blood  in  this  case  made  its  way  between  the  vastus  internus  and  the 
bone,  where  it  formed  a  large  pulsating  tumour,  instead  of  spreading  in  the 
popliteal  space. 

In  No.  115  the  bullet,  also  a  Mauser,  passed  from  the  centre  of  the 
buttock  behind  to  the  apex  of  Scarpa's  triangle  in  front,  through  the  upper 
part  of  the  thigh,  cutting  the  sciatic  artery,  the  blood  from  which  made  its 
way  along  the  bullet  track  and  formed  a  pulsating  tumour  in  Scarpa's 
triangle. 

Treatment. — The  following  methods  of  treatment  have  been  adopted  : — 

1.  Ligature  of  both  ends  of  the  vessel  at  the  injured  point. 

2.  Proximal  ligature. 

3.  Proximal  ligature  combined  with   separate   incisions  for  removing 

effused  blood. 

4.  Amputation. 

The  following  tables  show  the  results  of  treatment  by  ligature  in  each 
form  of  aneurysm  : — 

Diffuse  Traumatic  Aneurysms. 


Table  38. — Showing  Results  of  Ligature  at  Site  of  Injury. 


Artery  Wounded. 

Number 
of  Cases. 

Recovered. 

Died. 

Vein  also 
tied. 

No.  of  Case  in  Notes,  and 
Remarks. 

Axillary 

h 

.5 

28,30,47,  49,51. 

Superficial  femoral. . 

10 

10 

7 

29,  31,  32,  3fi,  38,  40,  48,  70,  71,  72. 

Popliteal 

2 

2 

1 

39,  54. 

Posterior  tibial 

4 

4 

38,  50,  52,  53. 

Brachial 

o 

.J 

2* 

*  Basilic  vein.  41,  45,  G8. 

Both  tibials. . 

1 

1 

Anterior  only  tied  ;  hsemorrhage 

Ulnar 

1 

1 

recurred,  amputation.  42. 

44 

Profunda  femoris  . . 

1 

■ 

46. 

Totals 

27 

27 

10 
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Table  39. — Showing  Results  of  Proximal  Ligature, 


Artery  Wounded. 

Artery  Ligatured. 

Number 
of  Cases. 

Recovered. 

Died. 

Nb.  of  Case  in  Notes, 
and  Remarks. 

Superficial  femoral. . 

Posterior  tibial 

Popliteal 

Brachial 

Posterior  tibial 

Subscapular 

Popliteal 

Axillary 

Superficial  femoral 

»)  )) 

Axillary    . . 
Posterior  tibial    . , 
Subclavian 
Popliteal  . . 
Subclavian 

6 

1 

2 
2 
1 
1 
1 
2 

6 

1 
2 
2 
1 
1 
1 
2 

34,  *  55,  56,  61,  66,  37. 
One  followed  by  gan- 
grene recovered  after 
amputation. 

35.  * 
43,  57. 
58,  63. 
59. 
60. 

62. 

64,  65. 

Total 

16 

16 

*  The  clots  were  removed  from  the  aneurysm  by  a  separate  incision  in  these  cases. 


Circumscribed  Traumatic  Aneurysms. 


Table  40.^ — Showing  Results  of  Ligature  at  Site  of  Injury. 


Artery  Wounded. 

Number  of 
Cases. 

Recovered. 

Died. 

No.  of  Case  in  Notes, 
and  Remarks. 

Radial  . . 
Superficialis  voice 
Ulnar  , . 

1 
1 
1 
1 

1 
1 
1 
1 

73. 

74.    Sac  dissected  out. 

75. 

88. 

Total  .. 

4 

Table  41. — Showing  Results  of  Proximal  Ligature. 


Artery  Wounded. 

Artery  Ligatured. 

Number 
of  Cases. 

Recovered. 

Died. 

No.  of  Case  in  Notes, 
and  Remarks. 

Internal  plantar 
Axillary 

Superficial  femoral. . 
Deep  femoral 

Popliteal 
Brachial 
Axillary 
Popliteal 
External  iliac 
Common  femoral    . . 
Dinar   at   bend  of 
elbow. 

Posterior  tibial 
Subclavian 
Superficial  femoral 
Common  femoral  . . 

Superficial  femoral 
Brachial    . . 
Axillary    . . 
Popliteal  . . 
Common  iliac 
External  iliac 
Brachial    .  - 

1 
1 

1 
1 

2 
1 
3 
1 
1 
1 
1 

1 
1 
1 

2 
1 
3 
1 
1 

\ 

1 

76. 
77. 
78. 

79.  Died  from  septi- 
caemia a  month  after 
operation.  Aneurysm 
cured. 

80,  85. 
81. 

82,  83,  87. 

84. 

86. 

89. 

90. 

Total 

14 

13 

1 

3.  Proximal  ligature  tvith  separate  incision  in  the  aneurysm  to  evacuate 
clots. — 'Two  cases  only  are  described.  In  one,  the  superficial  femoral  was 
tied  for  aneurysm  in  Hunter's  canal,  and  in  the  other,  the  superficial  femoral 
for  popliteal  aneurysm.    Both  successful    {See  Cases  34  and  35.) 
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4.  Amputation. — In  two  instances  of  diffuse  aneurysm,  as  already  men- 
tioned at  p.  221,  the  condition  of  the  parts  necessitated  amputation.  (Cases 
67  and  69.) 

Contrasting  these  methods  of  treatment,  there  does  not  seem  to  be  much 
difference  between  the  results  of  methods  1  and  2,  both  being  very  good  ;  but 
there  is  nothing  to  show  any  necessity  for  abandoning  the  recognised  methods 
of  proximal  ligature  for  distinctly  circumscribed  aneurysms  imd  ligature  of 
both  ends  of  the  vessel  at  the  seat  of  injury  in  diffused  cases.  Nevertheless, 
if  for  any  reason  it  is  found  necessary  to  treat  a  diffused  aneurysm  by 
proximal  ligature,  it  would  appear  that  there  is  a  better  chance  of  a  succespful 
result  being  obtained  than  was  formerly  supposed,  and  that  immediate 
amputation  is  not  always  required. 

5.  Arterio-  Venous  Aneurysms. 

These  affections,  as  a  result  of  wounds  of  blood-vessels  by  the  modern 
bullet,  have  been  very  numerous,  and  anyone  who  had  surgical  experience  in 
a  general  hospital  during  the  war  must  have  seen  instances  implicating  most 
of  the  principal  arteries  and  veins  in  the  body.  Aneurysmal  varices  were  by 
far  the  most  common,  and,  as  a  rule,  were  not  interfered  with  when  recognised 
as  such,  nor  were  the  cases  specially  recorded. 

Notes  of  33  cases  have  been  collected,  28  of  which  were  submitted  to 
operation,  27  by  ligature,  and  1  by  primary  amputation.  In  most  of  them  it 
is  not  definitely  stated  whether  they  \^ere  aneurysmal  varices  or  varicose 
aneurysms,  but  when  describing  the  treatment  adopted  in  each  case,  the 
condition  probably  present — whether  aneurysm  or  varix — is  suggested,  the 
diagnosis  being  based  on  the  symptoms  recorded. 

A  general  disturbance  ot  the  circulatory  system  has  been  observed  in 
many  patients  with  arterio-venous  aneurysms,  characterised  by  quick  and 
often  irregular  heart's  action  ;  otherwise  the  cases  seen  during  the  war 
presented  the  ordinary  signs  of  these  conditions. 

Treatment. — The  following  operative  methods  were  adopted  : — 

1.  Ligature  of  both  artery  and  vein  above  and  below  the  communication. 

2.  Proximal  ligature  of  the  artery  alone. 

3.  Ligature  of  the  artery  alone  above  and  below. 

4.  Ligature  of  the  artery  above  and  the  vein  above  and  below. 

5.  Ligature  of  the  artery  above  and  botii  vein  and  artery  below. 

6.  Amputation. 

1.  Ligature  of  both  artery  and  vein  above  and  below. — This  was  done  four 
times,  twice  for  probable  aneurysmal  varices  and  twice  for  probable  varicose 
aneurysms.  The  superficial  femoral  vessels  were  affected  in  all,  and  in  all  a 
cure  resulted.    {See  Cases  102,  116,  117,  118.) 

2.  P^'oximal  ligature  of  the  artery  alone. — This  was  the  operation  most 
frequently  performed,  and  the  results  are  shown  in  the  following  table  : — 
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Table  42. — Showing  the  Results  of  Ligature  of  the  Ai'tery  on  the  Proximal 
Side  of  the  Communication  (Anel's  or  Hunter's)  for  Axterio -venous 
Aneurysms. 


Artery  and  Vein  affected. 


Artery  Ligatured. 


Popliteal  (upper  end) 

))  )) 
(?)  Internal  carotid,  internal 

jugular. 
(?)  Internal  carotid,  internal 

jugular. 
External   carotid,  internal 

jugular. 
Femoral  artery  and  vein  . . 

Brachial  artery  and  vein, 

high  up. 
Superficial  femoral 

Popliteal 

Superficial  fernoraL . 
Popliteal  

Deep  femoral 

Superficial  femoral 
Axillary 


Superficial  femoral. .        , . ; 

Common,  superficial,  and  i 
deep  femoral  arteries  and  | 
common  femoral  vein.  ! 

Superficial  and  deep  femoral  i 
arteries  and  veins. 


Superficial  femoral 
Common  carotid  . . 


External  iliac 
3rd  part  of  axillary 
Common  femoral  . . 
Superficial  femoral 

Popliteal   - . 

Deep  femoral 

External  iliac 
Subclavian . . 

Superficial  femoral 
External  iliac 


Common  and  super- 
ficial femorals  and 
veins. 


Kind  of 
art.  ven. 
aneurysm. 


Varicose 
aneurysm. 

C?) 

Varicose 
aneurysm. 


Aneurysmal 
varix 
(?) 

Varicose 
aneurysm. 
(?) 

(?) 

Varicose 
aneurysm. 


Result. 


Cured 


Gangrene 


Cured 


Gangrene 


Death  from 
exhaustion. 

Gangrene 


Remarks. 


Case  95. 
Case  94. 

Artery  doubtful 

(Case  99). 
Artery  doubtful 

(Case  100). 
Case  103. 

Not  stated  which 
femoral  (Case  104) 
Case  105. 

Died  after  amputa- 
tion (Case  106). 

Amputation.  Re- 
covered (Case  107) 

Amputation  —  Re- 
covered (Case  108) 

Amputation  —  Re- 
covered (Case  109) 

Case  111. 

Case  113. 

Amputation  —  Re- 
covered (Case  119) 

Amputation  —  Re- 
covered (Case  120) 

Amputation  —  Re- 
covered (Case  122) 

Free  haemorrhage 
(Case  123) 


Amputation. 

(Case  93) 


Died 


3.  Ligature  oj  the  artery  alone  above  and  below. — -This  was  done  three 
times  :  one  case  was  an  aneurysmal  varix  and  the  other  two  varicose  aneurysms  ; 
one  was  cured,  the  second  improved.  In  the  third,  gangrene  followed  ligature 
of  the  common  femoral,  the  patient  recovering  after  amputation  at  the  hip- 
joint  ;  but  this  case  does  not  properly  come  into  this  category,  as  the  common 
femoral  was  tied  because  it  was  found  impossible  to  place  a  ligature  close 
above  the  communication.     Vide  No.  98.    (Cases  91,  92,  and  98.) 

4.  Ligature  of  the  artery  above  and  vein  above  and  below  was  done  once 
for  aneurysmal  varix  of  the  popliteal  vessels.    A  cure  resulted.    (Case  121.) 

5.  Ligature  of  the  artery  above  and  both  vein  and  artery  below.  One 
case  of  doubtful  nature  affecting  the  superficial  femoral  vessels.  A  cure 
resulted.    (Case  110.) 

6.  Amputation  was  necessitated  in  one  instance,  gangrene  having 
followed  the  application  of  a  tight  bandage.    (Case  112.) 

It  would  appear,  judging  fiom  these  results  only,  that  ligature  of  both 
vessels  above  and  below  the  communication  is  the  most  successful  method  of 
treatment,  but  the  number  of  cases  recorded  is  not  sufficient  to  justify  such  a 
conclusion  being  drawn.  This  latter  statement  may  also  be  made  of  methods 
3,  4,  5  and  6.  On  the  other  hand,  the  results  of  the  second  plan,  ligature  of 
the  artery  alone,  above,  are  so  unfavourable  that  there  can  be  no  doubt  the 
operation  under  ordinary  circumstances  should  not  be  performed.  Out  of 
14  cases  affecting  the  vessels  of  the  extremities  [vide  Table  42),  gangrene 
occurred  in  8,  2  being  in  the  upper  and  6  in  the  lower  extremity.  Two  of 
these,  however,  are  perhaps  hardly  fair  examples,  as  in  one  the  common 
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femoral  was  tied,  and  in  the  other  it  was  necessary  to  ligtiture  some  veins 
during  the  operation,  but  there  is  reason  to  believe  that  the  above  table  does 
not  include  all  the  instances  in  which  gangrene  followed  this  method  of 
treatment,  some  cases  not  having  been  recorded. 

In  Part  11,  "  Surgical  Volume  of  the  Medical  and  Surgical  History  of  the 
War  of  the  Rebellion,"  pages  336,  337,  an  account  is  given  of  a  case  of 
aneurysmal  varix  treated  by  proximal  ligature  of  the  artery  alone,  and  in  a 
footnote  on  page  337a  number  of  references  to  writings  on  the  subject  are  given. 
FoUin  (Traitede  pathologie  externe,  1865,  T.  II,  page  374)  is  quoted  as  having 
published  a  list  of  10  arterio-venous  aneurysms  of  the  lower  extremity,  5  of 
which  were  treated  by  placing  a  ligature  on  the  cardiac  side  of  the  aneurysm, 
and  all  5  ended  fatally.  He  also  collected  9  cases  in  the  upper  extremity 
similarly  treated ;  3  of  these  died,  5  relapsed,  and  only  1  was  cured.  The 
note  concludes  :  "  After  the  suspension  of  the  current  of  arterial  blood  by  a 
proximal  ligature,  the  venous  blood  still  entering  the  distal  portion  of  the 
artery  may  block  up  the  vessel  and  lead  to  gangrene,  or  else  anastomosis 
restores  tlie  circulation  in  the  distal  portion,  and  a  relapse  occurs." 

The  method  of  treatment  recommended  in  this  report  is  ligature  of  the 
artery  alone,  above  and  below  the  communication  with  the  vein,  and  a 
reference  is  given  to  a  siiccessfal  case  published  by  Syme  in  the  "  Edinburgh 
Medical  Journal,"  1869.  This  is  the  procedure  which  will  certainly  recom- 
mend itself  to  sur.G;eons  in  the  future  in  the  treatment  of  varicose  aneurysms 
where  it  is  possible  to  do  it,  whilst  it  is  generally  accepted  that  aneurysmal 
varices  should  not  be  submitted  to  operation,  at  any  rate,  until  they  have 
existed  long  enough  to  prove  that  the  inconvenience  they  cause  the  patient 
will  be  permanent,  and  then  the  same  operation  should  be  performed. 

Case  101  gives  the  condition  of  an  aneurysmal  varix  13  months  old. 

Case  96  the  account  of  the  post-mortem  examination  of  one  which  had 
existed  a  month,  the  patient  dying  of  enteric  fever. 

Case  115  is  one  of  combined  diffuse  traumatic  aneurysm  and  aneurysmal 
varix,  the  treatment  adopted  being  really  rendered  necessary  by  the  former 
condition,  though  it  was  not  recognised  before  operation. 

Table  43  and  44  show  the  injuries  to  vessels  for  which  amputations  had 
to  be  performed,  and  the  conditions  which  rendered  them  necessary,  while 
Table  45  gives  the  results  of  all  the  cases  noted  during  the  war. 


Injuries  to  Blood  Vessels. 

Table  43. — Showing  the  Injuries  of  Vessels  which  subsequently  necessitated 

Amputations. 


Couditions  for  which 
treatment  was 
required. 

Total  Number  of  Ampu- 
tations. 

Metliods  of  Treatment  employed. 

Results. 

Ligature  of  Artery 
above  and  below. 

Ligature  of  Artery 
and  Vein. 

Proximal  Ligature 
(Hunter's). 

Ligature  close 
above  fAnel's) 

Amputation,  no 
ligature  applied. 

Totals. 

1 

Per  cent. 

Recovered. 

Died. 

Recovered. 

Died. 

Primary  and  recurrent 

hgemorrhage. 
Secondary  hgemorrhage 
Diffuse  aneurysms 
Varicose  aneurj-sms  . . 

Totals     . . 

r  Recovered 
Per  cent..^ 

[Died 

1 

2 
4 
11 

1 
1 

2 

1 

5 

3 

1 

1 

2 
1 

3 
9 

1 

2 
1 
2 

75-0 
81-8 

100-0 

100.0 
25-0 
18-1 

18 

2 

50-0 

2 

6 

3 

5 

12 

6 

66-6 

33-3 

66-6 

50-0 

83-3 

100-0 

60-0 

66-6 

33-3 

50-0 

50-0 

16-6 

40-0 

33-3 
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Table  44. — Showing  Results  of  Amputations  and  the  Conditions  for  which 

they  were  performed. 


Amputations. 

Results. 

Uouditions  tor  wnicn 

Primary 

Secondary. 

Totals. 

Per 

cent. 

they  were  performed. 

CD 

n3 

<o 

CD 

> 

CD 
t> 

> 
O 
o 

<s 

otal. 

o 
o 

0)  ■ 

otal. 

o 
o 

'73 
D 

> 

o 

■  <o  ■ 

0) 

s 

Q 

s 

Primary  and  recurrent 

1 

1 

1 

100 

0 

haemorrhage. 

Secondary  haemorrhage 

1 

1 



1 

1 

2 

100 

0 

Diffuse  aneurysm 

1 

1 

3 

3 

3 

1 

75-0 

2.T 

0 

Varicose  aneurysms  . . 

1* 

1 

8 

2 

10 

9 

2 

81-8 

18 

1 

Total 

1 

3 

4 

11 

3 

14 

12 

6 

66-6 

33 

3 

Results  fR^covered 

2.5-0 

78-5 

66-6 

per  cent.  .. 

75-0 

21  -4 

33 

3 

*  For  recurrent  haemorrhage  after  ligature. 


Table  45. — Showing  Results  of  all  Cases  noted.    (123  Cases.) 


Cases. 

Ratio  per  cent. 

Remarks. 

108 

87-8 

Six  of  these  were  not  treated  by 

operation,  and  therefore  do 

not  appear  in  previous  Tables. 

Died   

13 

10-5 

Result  unknown'  .. 

1 

0-8 

No.  3. 

Died  of  enteric 

1 

0-8 

No.  91. 

Totals  .. 

123 

99-9 

Gunshot  Wounds  of  the  Heart. 

Some  few  cases  followed  by  recovery  were  noted  in  which,  judging  from 
the  positions  of  the  entrance  and  exit  wounds,  the  heart  was  presumed  to 
have  been  traversed  by  the  bullet,  but  in  none  of  them  was  the  evidence  that 
the  track  lay  through  the  heart  unequivocal.  In  one  case,  for  instance,  the 
entrance  was  over  the  centre  of  the  cardiac  area,  and,  with  the  man  in  the 
erect  position -and  his  shoulders  "squared,"  the  exit  wound  was  so  placed  that 
the  bullet  must  have  passed  through  the  heart.  But  he  was  not  in  that 
position  when  hit  :  the  left  arm  was  stretched  forward  to  its  extreme  limit, 
pulling  the  scapula  and  the  exit  aperture  in  the  skin  to  a  position  which  then 
showed  that  the  bullet  track  probably  lay  outside  the  ribs,  and  certainly  it 
was  not  through  the  heart.  In  other  cases  the  heart  in  diastole  might  have 
been  wounded,  while  in  systole  it  would  have  escaped.  All  the  so-called  cases 
of  reco\'ery  from  gunshots  of  the  heart  are  open  to  doubts  of  this  kind  ;  there 
is,  in  fact,  no  well-authenticated  case  on  record  from  the  Boer  War. 

The  following  are  the  notes  of  cases  of  injuries  to  blood-vessels  available 
from  the  Boer  War  : — 

Class  1. — Contusion. 

Case  1. — ^Private  S.,  wounded  15th  January,  1900  ;  admitted  4  General 
Hospital,  Mooi  River,  six  days  later.  Entrance  centre  of  ant.  axillary  fold  ; 
exit  lower  edge  of  post,  fold  ;  both  scabbed  over.  (For  damage  to  musculo- 
spiral  nerve,  sec  Case  No.  1,  under  "  Gunshot  Wounds  of  Nerves.")  The 
axillary  artery  accidentally  found  wounded  in  course  of  operation  on  the 


Axillary  artea-y — 
Ligatured  at 
site — 
Recovered. 
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nerve.  There  had  been  no  hgematoma  in  connection  with  the  vessel  previous 
to  operation.  Both  ends  of  vessel  tied  at  site.  Recovered. — (Major  S.  F. 
Freyer,  R.A.M.C.) 

Case  2.— P.,  wounded  18th  February,  1900  ;  admitted  6  General  ih.spital  ^^IJ^J;^^™^ 
14  days  later.    Entrance  just  below  junction  of  mid.  and  outer  thirds  left  opej!/t.ioji_^ 
clavicle  ;  exit  on  same  side,  between  ninth  and  tenth  ribs,  just  outside  erector  Recovered, 
spinse.    No  pulse  in  axillary,  brachial,  or  forearm  vessels,  and  no  sign  of 
aneurism  at  seat  of  injury.    Patient  recovered,  but  state  of  vessels  not  again 
alluded  to. — (Civil  Surgeon  Murseli.) 


Case  3. — K.,  wounded  13th  December,  1900.  through  upper  arm,  just  Brachial  artery- 
external  to  line  of  main  artery.     A.  soft  thrill  coulcl  be  felt  over  the  artery,  in  Res,°it^^u^]°|)^n 
the  line  of  the  wound  ;  radial  pulse  very  faint  ;  no  swelling  in  bullet  track. 
No  further  history. — (Imperial  Yeomanry  Hospital  Report.) 


Case  4. — F.,  wounded  11th  December,  1899.    Bullet  passed  through  Brachial  artery- 
upper  arm,  from  outer  to  inner  side,  across  line  of  brachial  artery.    Hsemor-  Com^reTsVon— 
rhage  arrested  on  field  by  tourniquet,  which  was  left  on  all  day.    On  19tli  day  u^oveved.^ 
exit  wound  was  still  open  ;  forearm  flexed  at  right  angle  ;  no  radial  pulse. 
Slowly  improving  on  37th  day,  under  massage  ;  no  sign  of  aneurism  ;  very 
faint  pulse  in  radial. — (Major  JL.  E.  Nichol,  KA.M.C.) 


Case  5. — Private  C,  wounded  18th  February,  1900  ;  admitted  3  General  Axillary  artery- 
Hospital  a  month  later.  Entrance  1  inch  outside  angle  of  right  scapula  ;  exit  j^g^o^g^e^^"^" 
2|-  inches  below  clavicle,  and  1|-  inches  from  "  centre  of  humerus,"  as  arm 
hangs  by  side  ;  both  healed.  Bullet  had  travelled  along  floor  of  axilla.  No 
pulse  in  brachial,  which  is  felt  as  hard  cord  all  down  arm  ;  radial  and  ulnar 
pulses  absent ;  bruit  can  be  heard  under  clavicle  ;  wrist-drop  remains,  but 
paralysis  of  other  muscles  which  existed  after  injury  has  passed  off  now.  A 
fortnight  later,  when  invalided  to  England,  pulsation  was  returning  to  brachial 
and  radial  arteries. — (Civil  Surgeon  K  Stuart.) 


Class  2. — Primary  and  Recurrent  HoBmorrhage. 

Case  6. — H.,  shot  on  patrol,  through  the  popliteal  artery,  10  miles  from  Popliteal  artery 
camp.  Conveyed  by  trolley  and  train  to  hospital,  where  he  arrived  seven  and  vein ;  com- 
hours  later.  No  attempt  had  been  made  to  arrest  haemorrhage,  and  on  ^r^^  division- 
admission  he  presented  the  ordinary  symptoms  of  severe  loss  of  blood. 

In  spite  of  all  efforts  he  did  not  rally,  and  died  16  hours  later. 

Post  mortem. — The  artery  was  found  completely  divided  |-  inch  above  its 
bifurcation,  and  the  ends  had  retracted,  leaving  a  space  of  2  inches  between  ; 
vein  also  wounded  ;  no  attempt  at  formation  of  clot  in  proximal  end  of 
artery. — (Civil  Surgeon  H.  Thomas.) 


Case  7. — Private  H.,  wounded  28th  April,  1902  ;  admitted  same 
afternoon  Lichtenburg  Hospital.  Entrance  (piece  of  lock  of  rifle)  in  lower 
third  of  thigh,  where  femoral  artery  passes  into  popliteal ;  no  exit.  Improvised 
compress  (piece  of  wood)  on  femoral  removed,  and  circulation  in  leg,  which 
was  imperilled,  encouraged.  Recurrent  haemorrhage  next  evening.  Amputation 
through  upper  third  of  thigh  following  day.  Died  same  afternoon.  On 
exploration  of  amputated  limb  it  was  found  that  the  trigger  of  a  rifle,  which 
caused  wound,  had  cut  both  main  vessels  as  they  pass  back  into  popliteal 
space. — (Civil  Sux^geon  J.  Davey.) 


Superficial 
femoral  artery 
and  vein — Not 
bullet  wound — ■ 
Amputation — 
Died, 


(6786) 


2  F  2 


228 


Class  3. — Seco7idary  Hcernorrhage. 


Vessel  uncertain ; 
proximal  ligature 
of  common 
carotid — 
Recovered. 


Case  8. — Private  L.,  wounded  I5th  August,  1901  ;  admitted  Port 
Elizabeth  10  days  later.  Entranc3  -|  inch  below  margin  of  left  orbit;  exit 
below  tip  of  mastoid  process  on  same  side  ;  severe  secondary  haemorrhage  took 
place  from  exit  wound,  and  a  large  swelling  appeared  in  pharynx,  necessitating 
feeding  by  stomach  tube.  On  8th  day,  after  admission,  common  carotid  was 
tied,  above  omo-hyoid  ;  swellhig  subsided,  and  there  was  no  more  haemorrhage. 
Invalided  a  month  later  to  England. — (Records  Port  Elizabeth  Hospital.) 


Axillary  artery  ; 
proximal  ligature 
of  subclavian — 
Died. 


Case  9. — Corporal  C,  wounded  27th  February,  1900  ;  admitted  4  General 
Hospital  three  days  later  ;  Mauser  wound  from  front  to  back,  through  folds 
of  axilla  ;  supposed  to  be  healing  under  "  first  field  dressing."  On  the  morning 
of  9th  March,  1900,  he  was  found  collapsed,  and  unconscious,  from  haemorrhage 
which  had  taken  place  during  the  night.  It  was  found  that  this  was  the  fourth 
recurrence  of  the  bleeding.  The  subclavian  was  at  once  tied.  So  little  blood 
was  there  remaining  in  the  system  that  the  vessel  could  not  be  felt,  and  it  was 
only  seen  faintly  beating  by  the  aid  of  a  hand  mirror.  In  spite  of  transfusion, 
bandaging,  heat,  and  stimulation,  patient  died  four  hours  later. — (Major  S.  F. 
Freyer,  R.A.M.C.) 


Anterior  tibial 
artery  ;  septic ; 
ligatured  at 
site — Recovered . 


Case  10. — Private  W.,  wounded  24th  January,  1900  ;  admitted  4  General 
Hospital  two  days  later.  Entrance  (Martini-Henry)  on  inner  side,  and  behind 
tibia,  at  junction  of  mid.  and  lower  thirds  ;  exit  opposite,  on  outer  side  of 
leg,  both  very  large  and  septic ;  compound  comminuted  fracture  of  fibula. 
Secondary  haemorrhage  set  in  four  nights  later,  and  was  checked  by  plugging. 
Next  morning  enlarged  exit,  but,  after  removing  fragments  of  fibula,  source  of 
bleeding  not  found.  Posterior  tibial  was  then  cut  down  on,  through  entrance 
wound,  and  exposed  for  2  inches,  but  found  undamaged.  Finally  ant.  tibial 
was  exposed,  by  fresh  incision  in  front ;  found  lacerated,  and  tied  above  and 
below  ;  after  irrigation  haemorrhage  recurred,  and  a  ligature  which  had 
slipped  V7as  re-tied  ;  septic  wounds  plugged  with  gauze.  Haemorrhage 
recurred  12th  day.  Amputation  was  considered  at  a  consultation,  as  whole 
hand  could  now  be  passed  through,  under  calf  muscles,  from  entrance  to  exit 
wounds,  which  continued  sloughing.  Wounds  again  thoroughly  irrigated, 
and  loosely  packed  with  iodoform  gauze  ;  limb  wrapped  in  wool,  and  firmly 
bandaged  from  toes ;  fixed  on  a  splint  with  foot-piece  and  well  raised. 
Uninterrupted  recovery.  Invalided  to  England  59th  day,  with  all  wounds 
healed,  and  every  promise  of  a  useful  leg. — (Major  S.  F.  Freyer,  R.A.M.C.) 


Radial  artery ; 
septic;  ligatured 
at  site — 
RecoTcred. 


Case  11. — -Private  C,  wounded  24th  February,  1900  ;  admitted  4  General 
Hospital  two  days  later.  Septic  wound  across  front  of  wrist  ;  secondary 
haemorrhage  set  in  the  19th  day ;  radial  artery  found  completely  divided,  and 
both  ends  tied  ;  all  the  tendons  of  flexor  sublimis  found  cut  across,  separated, 
and  sloughing.  At  the  late  Sir  W.  Stokes'  suggestion  we  attempted  with 
kangaroo  tendon,  which  he  had,  to  bridge  the  intervals.  Accordingly  the 
wound  was  scraped,  &c.,  and  four  pieces  of  kangaroo  tendon  inserted  in  the 
intervals.  One  of  them  came  away  afterwards,  but  the  others  held,  and 
under  massage,  when  the  wound  closed,  the  stiffness  of  wrist  and  fingers  was 
passing  off.  The  patient  had  to  be  invalided  home  the  51st  day,  so  that  we 
had  no  further  opportunity  of  investigating  the  ultimate  fate  of  the  kangaroo 
tendons,  or  of  re-ojjerating  on  the  tendon  that  shed  its  sutures. — (Major  S.  F. 
Freyek,  KA.M.C.) 


Profunda 
artery  ;  septic  ; 
proximal  ligature 
of  common 
femoral — Died. 


Case  12. — Lance-Corporal  B.,  admitted  4  General  Hospital  for  "  multiple 
shell  wound "  of  thigh.  All  wounds  septic  and  sloughing  ;  irrigated,  and 
dressed  twice  daily.  Profuse  haemorrhage  occurred  the  fourth  day  from  a 
wound  on  inner  side  of  thigh  ;  it  ceased  on  removal  of  dressing,  and  was 
thought  to  be  venous.     Next  day  there  was  a  large  fluctuating  swelling 
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there ;  an  incision  Jet  out  some  clots  of  l)loof1  and  pus,  when  profuse 
haemorrhage  from  profunda  set  in  ;  the  common  femoral  artery  was  tied,  but 
patient  died  three  hours  later. — (Civil  Surgeon  F.  Pope.) 


Case  13. — Private  E.,  wounded  2;3rd  Fel)ru;iry,  1.900  ;  admitted  4  General  Profunda 
Hospital  four  days  later.     Entrance  at  outer  aspect  of  anterior  surface       '"^^Q^^-^'j^l^j^-^^jJf  ^ 
thigh  in  upper  third;  direction  of  wound  downward,  backwards  and  inwards  ;  of  common^'^ 
bullet  lodge(i  ;   wound  discharging  pus  and  blood,  and  thigli  swollen  and  femoral — Died, 
discoloured  ;  great  pain  in  limb,  which  v/as  kept  semi-flexed.    While  being- 
X-rayed,  the  15th  day.  severe  htemorrhage  set  in  ;  wound  freely  laid  open  ; 
pus  and  blood  clots  removed,  when  imconti oUable  haemorrhage  set  in  ;  common 
femoral  tied  ;  wounds  irrigated,  and  coiuiter-opening  made  at  back  of  thigh. 
Died  of  exhaustion  two  days  later. 

Post  mortem. — Profunda  artery  severed  4  inches  from  its  origin,  the 
wound  in  it  partly  occluded  by  cicatricial  tissue  ;  piece  of  flattened  bullet 
found  between  biceps  and  semi-membranous  muscles,  2  inches  behind  femoral 
artery  ;  incision  over  common  femoral  almost  healed. — (Major  H.  H.  Johnston, 
KA.M.C.) 

Case  14. — P.,  wounded  18th  December,  1900  ;  adnjitted  two  days  latei'.  Posterior  tibial 
Entrance  just  below  head  of  fibula  ;  exit  2  inches  above  internal  inalleolus  ;  ^^^^^'j^^^^^*^''"" 
wound  septic ;  profuse  secondary  haemorrhage  next  morning  ;  failed  to  find  ^j^^ 
source  by  enlarging  wound ;  amputation  ;  death  from  shock  and  effect  of  loss 
of  blood  shortly  after  ;  post,  tibial  artery  was  found  divided  1  inch  below  its 
origin. — (Records  2  General  Hospital.) 

Case  Jo. — E.,  septic  gunshot  fracture  of  radius  3  inches  below  elbow  ;  Vessel  doubtful ; 
secondary  haemorrhage  sixth  day  ;  ligature  of  brachial  at  bend  of  elbow  ;  no  li^tur'e^T^™* 
recurrence  of  bleeding.    Good  recovery. — (Civil  Surgeon  A.  J.  Evans.)  brachial — 

Recovered. 

Case  16. — C,  septic  gunshot    wound   of  thigh.     Entrance  3    inches  Vessel  doubtful ; 
above  knee,  on  inner  side  ;  no  exit  ;   secondary  haemorrljage  on  10th  day.  ffc^\^^^g^^f°'^^™'''^ 
Wound  enlarged ;   clots  turned  out ;  no  bleeding ;    wound  plugged.    After  co^mmon 
seven  days,  while  straining  at  stool,  bleeding  recurred  profusely.  Unsuccessful  femoral — 
search  for  bleeding  vessel  in  wound,  wdiich  extended  amongst  muscles  up  to  Recovered, 
hip ;  ligatured  common  femoral ;  no  farther  recurrence  of  haemorrhage.  Good 
recovery. — (Records  2  General  Hospital.) 

Case  17. — Septic  compound  fracture  of  liumerus,  2^  inches  below  axilla.  V'essel  doubtful ; 
Secondary  haemorrhage  from  large  exit  wound  on  back  of  arm  ;    ligature  ]f^ature^oT^'°^^^ 

applied  at  third  stage  of  axilla  ry  ;  no  recurrence  of  bleeduig.   Good  recovery,  axillarj  artery  

with  union  of  humerus.  [See  Case  No.  24,  "  Gunshot  Wounds  of  Long  Bones.") —  Recovered. 
(Civil  Surgeon  A.  J.  Evans.) 

Case  18. — J.,  gunshot  wound  of  neck;    swelling  below  ear  explored  Vessel  doubtful ; 
19th  day  ;    found  to  be  an  aneurysm,  and  plugged.     Haemorrhage  set  in  Ttured 
48  hours  later.    The  common  carotid  was  then  ligatured,  but  when  plug  was  ^^^^  wound  ^ 
removed   there  was   still  some   bleeding,  so  the  sac  was  plugged  again,  plugged — 
Second  plug  left  for  10  days,  and  on  removing  it  there  was  no  recurrence  of  Recovered, 
haemorrhage.    Case  did  well. — (Civil  Surgeon  P.  A.  Haig.) 

Case  19. — M.,  wounded  8th  February,  1902,  transversely  through  upper  Vessel  doubtful; 
part  of  tibia  ;  wound  septic;  secondarj^  haemorrhage  14th  day.     Failed  to  septic;  proximal 


rind  bleeding  vessel  in  wound  ;  ligatured  upper  part  of  popliteal ;  no  recurrence  ^'gature  of 
of  bleeding.    Good  recovery.— (Records  16  General  Hospital.)  Recovered!'*" 


T- 


Case   20. — Septic  compound  fracture  of  both  bones  of  leg ;  secondary  Post,  tibial 
haemorrhage   14th  day.     The  post,   tibial  was  thought  to  be  the  source;  artery(?) ;  septic ; 
popliteal  was  ligatured  ;  no  recurrence  of  bleeding.    Good  recoverv.— (Civil  P™-^''^^^^  ligature 
Surgeon  TwEEDIE.)  ^  "  RecoJ-ere'd. 
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Anterior  tibial  Case  21. — T.,  septic  compound  fracture  of  both  bones  of  leg;  secondary 

artery  ;  septic ;  hgemorrhage  on  14th  day  ;  both  ends  anterior  tibial  tied.    Good  recovery. — 

ligatured  at  ,r^.   -i  r^l  \ 

site-Recovered.  (Civil  Surgeon  StevENSON.) 


Brachial  artery ; 
septic ;  ligatured 
at  site — Died. 


Case  22. — E.,  septic  gunshot  wound  of  upper  arm;  haemorrhage  from 
brachial  fourth  day  ;  both  ends  tied  in  wound ;  venous  oozing  necessitated 
wound  being  opened  up  again  ;  patient  much  exhausted,  and  in  spite  of 
saline  injections  into  vein  and  rectum,  he  died  13  hours  later. — (Major 
Lougheed,  E.A.M.C.) 


Posterior  tibial  Case  23.^ — B.,  revolver  bullet  passed  from  side  to  side,  through  calf, 

artery ;  ligatured  fracturing  fibula ;    secondary  hsemorrhage   from  post,    tibial,  which  latter 
°  was  tied  in  wovind.    No  recui'rence  ;  case  did  well. — (16  General  Hospital 

Report.) 


at  site — 
Recovered. 


Branch  of  super- 
ficial femoral 
artery ;  septic ; 
main  artery 
ligatured  above 
and  below — 
Recovered. 

Superficial 
femoral  artery  ; 
septic ;  ligatured 
at  site — 
Gangrene — 
Amputation — 
Died. 

Posterior  tibial 
artery  ;  septic ; 
ligatured  at 
site — Recovered. 


Case  24. — H.,  septic  gunshot  wound  of  thigh  ;  secondary  haemorrhage, 
probably  from  branch  of  superficial  femoral.  Owing  to  condition  of  the 
parts,  the  main  artery  had  to  be  ligatured  above  and  below  branch  and 
divided  between.    Recovered. — (Civil  Surgeon  Stevenson.) 

Case  25. — B.,  haemorrhage  from  superficial  femoral  in  septic  com- 
pound fracture  of  lower  third  of  femur ;  artery  ligatured  in  wound ; 
gangrene  followed ;  amputation  upper  third.  Died. — (Civil  Surgeon  A. 
Young.) 

Case  26. — X.,  gunshot  wound  ;  secondary  haemorrhage  in  septic  wound  ; 
compound  fracture  of  tibia ;  ligature  of  both  ends  of  posterior  tibial  in 
wound.    Good  recovery. — (Civil  Surgeon  Tweedie.) 


Superficial 
femoral  artery ; 
septic ;  proximal 
ligature — D  i  ed . 


Case  27. — Lance-Oorporal  L.,  wounded  18th  February,  1900  ;  admitted 
2  General  Hospital  19  days  later.  Had  an  amputation  done  through  knee 
joint,  by  Professor  Ogston.  Flaps  septic;  temperature  103°  F.  ;  profuse 
secondary  haemorrhage  ;  femoral  tied  at  apex  of  Scarpa's  triangle  ;  trans- 
fusion, &c.    Died  two  hours  later. — (Records  2  General  Hospital.) 


Class  4. — Diffuse  Aneurysm. 


Axillary  artery ; 
ligatured  at 
site — Recovered. 


Superficial 
femoral  artery ; 
ligatured  at 
site — Recovered. 


Case  28. — Wounded  at  Elandslaagte.  Seen  at  Wynberg  14  days  later. 
Antero-posterior  M'ound  (Mauser)  at  upper  end  of  humerus,  bone  not  damaged  ; 
no  severe  haemorrhage  at  time  of  wound.  Diffuse  aneurysm,  occupying 
axillary  space,  suddenly  formed  on  twelfth  day,  and  anterior  wound  began  to 
ooze  blood.  An  incision  was  made  over  line  of  vessel,  large  quantity  of  clot 
turned  out,  and  wound  found  in  third  part  of  axillary  artery.  The  outer  coats 
of  the  vessel  had  been  grazed  for  the  space  of  an  inch,  and  the  artery  had 
given  way  in  the  middle  of  this.  Vessel  ligatured  above  and  below,  and 
divided  between.  Uninterrupted  recovery. — (Surgeon-General  Stevenson, 
A.M.S.) 

Case  29. — Private  S.,  wounded  21st  January,  1900  ;  admitted  4  General 
Hospital,  Mooi  River,  five  days  later.  Entrance  (Mauser)  on  post,  and  outer 
aspect  of  thigh,  between  its  mid.  and  lower  thirds  ;  exit  on  anterior  and 
inner  aspect,  direction  slightly  downwards;  both  cicatrized.  Leg.  swollen; 
aneurysmal  throbbing  over  Hunter's  canal.  Two  days  later  a  4-incb  incision 
was  made  over  Hunter's  canal ;  blood  spurted  profusely  from  a  small  round 
perforation  in  fibrous  roof  of  canal  just  below  the  centre.  Esmarch's 
tube  was  now  put  on,  and  artery  was  exposed,  when  a  ragged  laceration 
^  inch  long  was  found  on  anterior  surface  of  latter  close  to  anastomotica 
magna. 
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Had  to  tie  below  anastoraotica,  then  latter  branch,  as  well  as  main  vessel 
above.  Vein  uninjured  ;  very  little  blood  effused.  Healed  by  first  intention  ; 
invalided  to  England  49th  day.— (Major  S.  F.  Freyer,  KA.M.C.) 

Case  30. — Lieut,  the  Hon.  A.  H.,  wounded  15th  March,  1902  ;  transferred  Axillary  artery; 
to  4  General  Hospital,  Mooi  River,  28  days  later.  Idte— Recotered 

Left  arm  practically  powerless  from  injury  to  brachial  plexus.  Entrance 
(normal  Mauser)  on  front  of  arm  at  junction  with  axillary  fold,  from  which 
protruded  a  nipple  of  dried  blood  clot;  exit  1^  inches  from  fifth  dorsal  spine; 
healed.  Large  pulsating  swelling  in  axilla,  with  bruit  of  simple  aneurysm  ; 
history  of  profuse  haemorrhage  from  entrance  wound ;  face  blanched.  With 
arm  drawn  from  side  aneurysm  was  laid  open  by  incision  across  axilla,  and  in 
line  of  main  vessels ;  clot  turned  out,  and  vessel  seized.  The  rent  in  artery, 
I"  inch  long,  was  situated  between  heads  of  median  nerve,  at  junction  of  mid. 
and  lower  third  of  vessel. 

Ligatured  above  and  below  ;  wound  closed.  Healed  by  first  intention  ; 
perfect  recovery  as  regards  aneurysm.  For  damage  to  brachial  plexus,  see 
No.  14,  "Gunshot  Wounds  of  Nerves."— (Major  S.  F.  Freyer,  KA.M.C.) 

Case  31. — Private  M.,  wounded  24th  October,  1899,  admitted  same  day  Superficial 
to  Civil  Hospital,  Kimberley  ;  wounded  by  Mauser  through  soft  parts  in  ^^^^^^^"^^^^ 
centre  of  thigh.    A  boggy  swelling  in  thigh  between  wounds  was  incised  ]io-ature  of  both 
20  days  later  ;  blood  clot  was  turned  out,  and  a  drain  inserted.    Secondary  missels  at  site-- 
haemorrhage  during  night  ;  wound  enlarged,  and  both  artery  and  vein  tied,  Recovered, 
above  and  below  ;  "  small  pin-hole  perforations  "  found  in  each.    Able  to  go 
about  on  crutches  two  months  later.    Recovered. — (Lieutenant  O'Gorman, 
R.A.M.C.) 

Case  32. — Private  H.,  wounded  18th  October,  1901.   Entrance  in  centre  Superficial 
of  thigh  ;  exit  in  mid.  ham,  behind,  bullet  wounding  vessels  opposite  middle  of  femoral  artery 
Hunter's  canal.    Aneurysm  followed,  occupying  "  lower  and  inner  third  "  of  ^o-ltured'both  at 

thigh,  but  there  was  a  good  pulse  in  anterial  tibial.    On  the  ninth  day  Civil   Recovered 

Surgeon  N.  Wilson  made  an  incision  3  inches  long,  over  centre  of  swelling ;  (leg  weak), 
sartorius  pulled  inwards,  and  vessels  exposed.  Both  were  found  wounded  ; 
ligatures  were  applied  above  and  below  the  wound  on  each  vessel.  Healing- 
took  place  by  first  intention,  but  a  month  later  the  circulation  was  still  weak 
in  the  leg,  which  became  blue  if  allowed  to  hang  dowii. — (Records  2  General 
Hospital.) 

Case  33. — Lieut.  B.,  transferred  to  4  General  Hospital  about  a  month  Posterior  tibial 
after  receipt  of  wound.    Entrance  on  outer  side  of  leg,  behind  fibula,  and  artery;  ligatured 
3  inches  below  its  head  ;  exit  on  inside  of  leg;  4  inches  above  internal  malleolus.  ^ 

~  .  .  .  -CvGCO  VBrGCl 

Aneurysm  of  calf,  due  to  wound  of  artery  at  junction  of  mid.  and  lower 
thirds. 

A  6-inch  incision  was  made  behind  tibia,  and  parallel  to  it,  on  inner  side 
of  leg,  over  middle  of  tumour;  clot  turned  out,  and  both  ends  of  post,  tibial 
artery  tied. 

Wound  healed  aseptically,  and  "the  operation  was  a  complete  success." — 
(Civil  Surgeon  Hulke  and  Major  Hackett,  R.A.M.C.) 

Case  34.— N.,  diffuse  traumatic  aneurysm  in  Hunter's  canal  of  large  size.  Superficial 
Ligature  of  superficial  femoral  in  Scarpa's  triangle ;  two  separate  incisions  f^^ofal  artery ; 
made  in  swelling  and  clots  removed.    Sharp  hsemorrhage  took  place  from     °^e^el— ^^^^"'^ 
distal  end  of  artery  ;  wound  packed  with  gauze.    After  48  hours  plug  was  Recovered, 
removed  ;    no  further  bleeding.     Uneventful  recoverv. — ^(Lieut. -Colonel  S. 
Htckson,  R.A.M.C.) 

Case  35. — Private  D.,  wounded  30th  April,  19  02.  Entrance  1  inch  below  Posterior  tibial 
head  of  tibia  in  front  and  on  inner  side  ;  exit  on  outer  aspect  of  calf,  a  little  ai'tcry ;  proxiiual 
below  middle  of  leg.    No  injury  to  bone. 
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ligature  of  super- 
ficial femoral — 
Recovered. 


Diffuse  aneurysm  from  wound  of  post,  tibial  artery,  followed  with 
recurrent  hseraorrhage.  On  8th  May,  1902,  an  attempt  to  tie  popliteal  failed, 
and  three  days  later,  as  an  operation  at  site  of  injury  was  considered  impos- 
sible— soft  parts  too  disorganised — the  femoral  was  ligatured  in  Hunter's 
canal.  The  clots  were  then  turned  out  of  the  aneurysm,  and  the  cavity  filled 
with  gauze.  Perfect  recovery.— -(Lieut.-Col.  Hickson  and  Lieut.  Sheehan 
li.A.M.C.) 


Superficial 
femoral  artery ; 
ligatured  at 
si  te — Recovered . 


Case  36. — Van  A.,  wounded  by  Lee-Metford.  Wound  had  healed 
34th  day,  but  a  diffuse  l^raumatic  aneurysm  of  the  superficial  femoral  in 
Hunter's  canal  remained.    Operated  on  three  days  later,  clots  turned  out, 

and  both  ends  of  vessel  tied.    Healed  by  first  intention  ;  rapid  recovery  

(Lieut. -Colonel  S.  Hickson,  R.A.M.C.) 


Superficial  Case  37. — ^Native.      Diffuse  traumatic  aneurysm  in  Hunter's  canal. 

H^turedabove^'*'  ^^P®*^^*^^^^^  femoral  artery  ligatured  above  at  another  hospital.  Gangrene 
Gangrene— ^^'^^        admission.     Amputation  of  thigh  ;    recovered. — (Lieut. -Colonel 
Amputation—       S.  HlCKSON,  R.A.M.C.) 
Recovered. 


Superficial  Cask  38. — Traumatic  aneurysm  of  superficial  femoral  artery  and  vein  ; 

an^'v^'n^''*^^"^      P^^^*^  below  was  present,  but  weaker  than  on  opposite  side, 
ligatured' both  at         Artery  and  vein  ligatured  in  Scarpa's  triangle  ( ?  site  of  communication), 
site— Recovered.   "Did  well." — (Civil  Surgeon  Gardner.) 


Popliteal  artery  Case  39.— H.,  wounded  25th  February,  1902,  through  popliteal  space. 

and  vein;  After  three  days  swelling  set  in,  without  pulsation.     On  eighth  dav  there 

ligatured  at  site —  .  /   ,-       ■  ^^^  i  ,   i     ,      -i-.  °     n  •    s  ^ 

Recovered.  '^'^^^  strong  pulsation  ui  swelhng  ;  tibial  pulse  not  lost,    liested  in  bed  for 

a  month,  when  both  ends  of  the  vessel  were  tied  at  the  seat  of  injury. 

The  vein,  which  was  also  found  wounded,  was  tied.    Good  recovery,  without 

complications. — (Civil  Surgeon  Gardner.) 

Superficial  Case  40. — Superficial  femoral  artery  and  vein  ligatured  for  traumatic 

an^^vein^'^*'^^"^  aneurysm  at  upper  end  of  Hunter's  canal,  three  weeks  afler  receipt  of  wound, 

ligatured' both  at  Both  ends  of  each  vessel  were  tied.    Patient  "  did  very  well." — (Lieutenant 

site— Recovered.  PreSTCOTT,  E.A.M.C.) 


Brachial  artery 
and  basilic  vein  ; 
ligatured  at 
site — Recovered. 


January,  1900;  admitted 
Entrance  1|  inches  above 
but  short,  thick  bullet  seen 
raking  wound  due  to  his 


Case    41. — Sergeant    L.,  wounded  24th 
4  General  Hospital,  Mooi  River,  nine  days  later, 
and  a  little  outside  int.  condyle  left  arm  ;  no  exit, 
by  X-rays  lodged  over  deltoid  muscle — a  long 
revolver  going  off  accidentally. 

Large  hsematoma  all  over  arm  ;  oedema  of  forearm  and  hand ;  partial 
ansesthesia  of  median  supply  ;  three  days  later  cut  down  on  the  aneurysmal 
hsematoma  ;  basilic  vein  found  wounded  and  bleeding  ;  this  was  tied.  Then 
Esmarch's  tube  was  put  on,  and,  aftei  washing  away  clot,  a  laceration  |-  inch 
long  was  found  inside  of  brachial,  in  lower  third.  Tied  tliis  above  and  below, 
and  divided  between  ligatures.  For  injury  found  in  median  nerve,  see 
Case  No.  3,  "  Gunshot  Wounds  of  Nerves."  Removed  bullet ;  healed  by  first 
intention  ;  perfect  recovery  as  regards  vessels  when  invalided  to  England 
44th  day.— (Major  S.  F.  Freyer,  R.A.MC.) 


Anterior  and 
posterior  tibials : 
septic ; 

ligatured  at  site 
haemorrhage 
continued — 
Amputation — 
Recovered. 


Case  42. — J.,  wounded  12th  April,  1901;  admitted  three  days  later; 
septic  wound  from  before  backwards,  through  the  tibia,  2  inches  below 
tubercle ;  bone  much  comminuted  ;  traumatic  aneurysm  on  front  of  leg, 
outside  wound.  Incised  aneurysm  three  days  later,  when  it  was  found  to 
pass  through  interosseous  membrane  to  back  of  leg  ;  ligatured  both  ends  of 
anterior  tibial ;  hsemorrhage  continued  ;  posterior  tibial  conld  not  be  got  at ; . 
amputation.    Recovered. — (Major  Lougheed,  R.A.M.C.) 
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Case  43. — D.,  traumatic  aneurysm  of  lower  end  of  popliteal  artery. 
On  10th  day  an  unsuccessful  attempt  was  made  to  ligature  at^  injured      su';^pficiir^^ ^ 
spot,  and  the  superficial  femoral  was  tied  in   Hunter's   canal.      The  case  femoral— 
did  well. — (Captain  Thurston,  B.A.M.C.)  Recovered. 

Case  44. — P.,  traumatic  aneurysm  of  ulnar  artery  in  palm.     "  Ligature  Jj^^^^^j.^^j^j^Y ' 
of  both  ends;    recurrence;    operation   repeated.     Cure." — (Civil  Surgeon 
Carson.) 

Case  45.— W.,  traumatic  aneurysm  at  bend  of  elbow  ;  pulse  absent  Brachial 
below;  artery  found  partly  divided;  both  ends  tied.    Good  result.— (Civil  ll\^^J [pj^^'l""' 

Surgeon  BrINCKER.)  Recovered. 

Case  46. — W.,  diffuse  traumatic  aneurysm  in  Scarpa's  triangle,  inside  Profanda  artery ; 

femoral    vessels,    causins;   compression   of  femoral    vein    and    consequent  ligatured  at 

1  1  IT  1       j-1       Site — Recovered, 

cedema  of  the  leg.     incision  made  over  swelling  ;   clots  turned  out  ana  a 

vessel  the  size   of    the    radial — probably  a  branch  of  the  profunda — was 

ligatured.    Good  recovery. — (Lieut. -Colonel  Sylvester,  B.A.M.C.) 

Case  47.— Traumatic  aneurysm  of  axillary  artery  ;  ligatured  both  ends  Axillary  artery ; 
at  injured  spot.    Becovered.— (Major  Mallins,  B.A.M.C.)  site-Recotered. 

Case  48. — Traumatic  aneurysm  of  superficial  femoral  artery  in  Hunter's  Superficial 
canal;    ligatured    both    ends   at   wounded   point.    Becovered. — (Imperial  femoral  artery ; 
Yeomanry  Field  Hospital  Records.)  'je-Becot-ed. 

Case  49. — Diffuse  traumatic  aneurysm  of  second  part  of  axillary  artery  ;  Axillary  artery  ; 
pulsation  and  bruit  present ;  radial  pulse  weak.  sHe— Recovered 

Ligatured  both  ends  of  vessel  at  site  of  injury,  the  17th  day.  Becovered. 
• — (Becords  18  General  Hospital.) 

Case    50. — Traumatic  aneurysm    of  post,  tibial   artery.     Incised  for  Posterior  tibial 
supposed  suppuration  ;  clots  turned  out,  and  both  ends  of  vessel  ligatured,  artery ;  ligatured 
Becovered.— (Major  B.  Wilson,  B.A.M.C.)  Recov^ed. 

Case  51. — Diffuse  traumatic  aneurysm  of  axillary  artery.     Ligatured  Axillary  artery ; 

both  ends  at  wounded  point.    Good  recovery. — (Civil  Surgeon  L.  Gee  en.)        ligatured  at 

site — Recovei-ed. 

Case  52. — Diffuse  traumatic  aneurysm  of  post,  tibial  artery.     Said  to  Posterior  tibial 
have  appeared  suddenly  39  days  after  Mauser  wound  through  leg;  pulse  in  artery ;  ligatured 
foot  good;  ligature  of  both  ends  at  wounded  point.    "  Besult  good." —  at  site— 
(Captain  Wade  Brown,  B.A.M.C.)  recovered. 

Case    53. — Traumatic  aneurysm  of    post,   tibial  artery,    complicating  Posterior  tibial 
gunshot  fracture  of  tibia  ;  ligatured  both  ends  of  vessel  in  wound.    Besult  ^^^^^J ;  ligatured 
successful— (Lieut.-Colonel  MacNamara,  B.A.M.C  Recov^ed. 


Case  54. — -G.,  wounded  17th  June,  1901;  admitted  five  days  later.  Popliteal  artery ; 
Wound  had  healed,  but  there  was  a  traumatic  aneurysm  afiectlng  the  upper  complete  ^ 
part  of  the  popliteal  artery  ;  pulse  in  foot  lost.    Clots  turned  out  ;  vessel  turedTt'site— 
found   completely   divided;    both    ends    tied.      Wound    '■healed    without  Recovered, 
suppuration."   Good  recovery.  —  (Civil  Surgeon  Wade.) 

Case  55. — Diffuse  traumatic  aneurysm  of  superficial  femoral  artery  in  Superficial 
Hunter's  canal.     Ligature  of  vessel  in  Scarpa's  triangle.    Cure. — (Major  femoral  artery ; 

KeAENEY,  B.A.M.C.)       .         .  proximal  ligature 

^  -     .   •  -      ■  •  vessel — 

(6786)  ■  ■      •    .       2  G        ■  .  Recovered. 
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Superficial  Case  56.^ — Traumatic  aneurysm  of  superficial  femoral  in  lower  third  of 

prSdmauSSure  ^^^E^'^-  Ligatured  vessel  in  Scarpa's  triangle.  Cure. — (Imperial  Yeomanry 
of  vessel  "         Hospital  Report.) 


Recovered. 


Poplifeal  artery ;  Case    57. — Wounded    3 1st  March,   1902.     After  25  days,  traumatic 

proximal  ligature  aneurysm  of  upper   part   of  popliteal   artery   was   detected.  Ligatured 

femoral—  Superficial  femoral  in  Hunter's  canal  next  day.    Cure. — (Records  1  6  General 

Recovered.  Hospital.) 


Brachial  artery ;  Case  58. — S.,  diffused  traumatic  aneurysm  of  upper  part  of  brachial 

of  axmar^'— ^"^""^  artery.  Ligatured  third  part  of  axillary.  Cure  of  aneurysm ;  weakness  of 
Recovered.  forearm  and  hand;  gradually  improving.— (Records  16  General  Hospital.) 


artei^™^  r^^^m  1  ^ASE  59. — Diffuse  traumatic  aneurysm  of  post,  tibial  artery.  Proximal 

ligatiir'e-^™^^™^  ligature  of  injured  vessel.    Ptecovered. — (Civil  Surgeon  Iuvjne.) 

Recovered. 

Subscapular  Case  60. — Traumatic  aneurysm  of  subscapular  artery.    Ligatured  third 

wire  of part  of  subclavian.    Recovered.— (Lieut. -Colonel  Twiss,  R.A.M.C.) 

subclavian — - 
Recovered. 

Superficial  Case  61. — R.,  trauiiiati'c  aneurysm  of   superficial    femoral   artery  in 

femoral  artery ;  ^^-^^  thiffh.    Liffature  of  vessel  at  apex  of  Scarpa's  triangle.    Recovered. — 

proximal  ligature  ,t          •  i  -tr                 tt       -j.  i  t>         ^  \ 

—Recovered.  (imperial  Yeomaiir}^  Mospitai  Keport.) 

Popliteal  artery ;  Case  62. — Diffuse  traumatic  aneurysm  of  popliteal  artery.    Ligature  of 

proximal  ligature  g^j,^g^,y  above.     Complete   recovery,  without  complication. — (Lieut. -Colonel 

recovered.  y^^^^^^^^r,^  R.A.M.C.) 

Brachial  artery ;  Case  63. — Diffuse  traumatic  aneurysm  of  brachial  artery.    Ligature  of 

STxmi^-*''''^  P^'"^  °f  axillary  on  third   day.     Perfect  recovery.— (Lieut. -Colonel 

Recovered.  WeSTUOTT,  R.A.M.C.) 

Axillary  artery ;  Case  64.- — Large  diffuse  traumatic  aneurysm  of  axillarv  artery  ;  pulse 

ir^hSlvlS-^  ^"^^^^^  absent.     On  fifth  day  the  third  part  of  subcla  vian  was  ligatured. 

Recovered.  ~  Complete  recovery. — (Lieut. -Colonel  Westcott,  R.A.M.C.) 

Axillary  artery;  Case  65. — Similar  to  above  in  every  respect. — (Lieut. -Colonel  Westcott, 

proximal  ligature  R.A_M.C.) 

oi  subclavian —  / 
Recovered. 

Superficial  Case  66. — Gunshot  fracture  of  femur,  with  traumatic   aneurysm  of 

H^'atured  ab^^v  —  superficial  femoral  artery.    Artery  ligatured  above  aneurysm.    Recovery  ,with 

Recovered.  fi^i  union  of  femur. — (Lieut. -Colonel  Westcott,  R.A.M.C.) 


Case  67. — Boer  prisoner,  R.,  wounded  19th  November,  1901  ;  admitted 
to  15  General  Hospital  five  days  later.  Entrance  ^  inch  external  to  head  of 
right  fibula  ;  exit  large  and  ragged,  over  inner  condyle  of  femur.  Popliteal 
space  swollen,  with  blood  clot  ;  general  swelling  of  limb  ;  very  collapsed. 
Rallied,  and  two  days  later  wound  explored  ;  haemorrhage  from  popliteal ; 
amputation  between  middle  and  lower  thirds  of  femur.    Died  next  day. 

Post  '.nortewu — Both  artery  and  vein  found  severed ;  ends  of  artery 
2  inches  apart. — (Major  F.  Heuston,  R.A.M.C.) 

fnTSr**'''^  ■  ^^^^  63.— B.,  wounded  15th  May,  1901;  admitted  2  General  Hospital 

lio-atuiec/at^^'" '  days  later.     "  Diffuse  traumatic  aneurysm "  of  brachial  artery,  with 

site — Recovered,  occasional  haemorrhage  from  wound,  which  was  still  open  ;  radial  pulse  not 
lost.  Next  day  both  ends  of  artery  and  Imsilic  vein  tied.  A  piece  was  found 
to  be  cut  out  of  the  artery — partial  division.  Cure  followed,  and  there  was  no 
trouble  with  circulation. — (Records  2  General  Hospital.) 


Popliteal  arteiy 
and  vein — Am- 
putation— Died, 
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Case  69.^-Private  B.,  wounded  30th  April,  1900  ;  admitted  8  Genend  Fopliteahirtery- 
Hospital,  nine  days  later.  Wounded  by  Mauser  (?)  through  popliteal  space  ; 
had  haemorrhage,  which  came  in  big  jets,  for  which  patient  stated  limb  had  Recovered, 
been  tightly  bandaged.  Line  of  clemarcation  for  gangrene  of  leg  already 
forming  in  lower  third ;  diffuse  aneurysm  of  popliteal  space.  Amputation 
successfully  performed  through  lower  third  of  femur.  Becovered.  On  cleaning 
away  blood  clot  from  the  amputated  part,  finger  passed  into  an  aneurysmal 
cavity,  inches  in  diameter,  in  communication  with  the  nearly  severed 
artery. — (Civil  Surgeon  W.  A.  Stott.) 

Case  70. — "  Diffuse  traumatic  aneurysm"  of  superficial  femoral  artery  in  Superficial 
Hunter's  canal.    Ligatured  both  ends  at  wounded  point.    The  vein  also  was 
wounded,  and  both  ends  of  it  were  ligatured.     Recovered.  ligatured' botli  at 

site — Recovered. 

Case  71. — Same  condition  as  in  last  case.     Same  treatment  adopted, 

except  that  as  the  anerture  in  the  vein  was  small  a  lateral  ligature  was  ^'^ 
f  .  J-    -,  ~  ancL  A  cm ; 

applied  to  it.    Recovered.  ligatured  both  at 

site — Recovered. 

Case  72. — A  more  circumscribed  aneurysm  in  Hunter's  canal.     Both  Suijerticial 
ends  of  vessel  were  tied.    The  vein  was  also  wounded,  and  haemorrhage  from  femoral  arteiy 
it  was  arrested  by  gauze  plugging.    Recovered. — (Civil  Surgeon  Irvine.)  ^}^^ 


vein 

ligatured  both  at 
site — Recovei*ed. 


Class  5. — Circumscribed  Aneurysm. 

Case  73. — Lance-Corporal  F.,  wounded  20th  January,  1900;  admitted  Popliteal  artery ; 
4  General  Hosnital  nine  days  later.    Entrance  (Mauser)  healed,  on  outer  Jigatured  atsite— 
aspect  of  thigh,  a  little  above  patella ;  exit  slightly  larger  than  bullet, 
unhealed,  in  mid.  popliteal  space,  a  little  to  inner  side.     Bone  probably 
perforated.    Swelling  and  aneurysmal  impulse  in  popliteal  space  ;  anaesthesia 
in  calf,  and  in  region  of  tendo  aohillis. 

While  being  lifted  on  to  operating  table,  two  days  later,  profuse  arterial 
haemorrhage  occurred.  An  incision,  4  inches  long,  was  made  between 
adductor  and  hamstring  muscles  ;  a  clot  of  blood,  the  size  of  a  hen's  egg,  was 
turned  out,  and  on  separating  the  heads  of  the  gastrocnemius,  the  popliteal 
artery  was  found  divided,  except  for  a  shred  on  the  outer  and  posterior 
aspect ;  no  wound  of  vein  or  nerves  detected  ;  both  ends  of  artery  tied,  and 
wound  closed. 

Good  recovery  ;  well-marked  pulse  returned  at  ankle,  but  the  constant 
neuralgia  in  the  sole  of  foot  had  not  passed  off,  when  he  was  invalided, 
65  days  later.— (Major  H.  H.  Johnston,  R.A.M.C.) 

Case  74. — Mauser  wound  of  radial  artery,  with  profuse  haemorrhage.  Radial  artery ; 
which  was  controlled  by  pad.    When  latter  was  removed,  14  days  later,  Hg-itured  at  site- 
wound  had  healed,  but  there  was  a  traumatic  aneurysm  of  the  vessel,  1  inch     ^'^^^^^^  • 
above  wrist,  with  visible  pulsation.    On  41st  day  the  sac  was  dissected  out, 
and  vessel  was  ligatured  above  and  below.    Good  recovery. — (Civil  Surgeon 
W.  A.  Stott.) 

Case  75. — Small  traumatic  aneurysm,  of  superficialis  volse,  caused  by  Superficialis 
wound  from  bullet  splinter.    Both  ends  tied  at  injured  spot.     Good  result. —  '^o'se;  ligatured 
(Civil  Surgeon  Grant.)  ^  site— 

^  '  Recovered. 

Case  76. — Small  traumatic  aneurysm,  in  sole  of  foot,  on  internal  plantar  Internal  plantar 
artery.    Ligature  of  post,  tibial,  behind  malleolus.     Cure. —(Civil  Surgeon  artery;  proximal 
Irvine  V  hgature  cf  post. 

^  tibial — 

Recovered. 

Case  77. — Circumscribed  traumatic  aneurysm  of  axillary  artery — size  of  Axillary  artery ; 
walnut.    Ligatured  third  part  of  subclavian.    Cure,— (Civil  Surgeon  Irvine.)  pioximal  ligature 

,         ,  01  subclavian — 

(o78b)  2  G  2  Recovered. 
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CircuiDSci'ibed  traumatic   aHeuiysm  of    superficial  femoral 

Cure. — 


Saperficial  CaSE  78.- 

femoral  artery ;  artery  ill  Hunter's  canal;  ligature  of  vessel  in  Scarpa's  triangle 

proximal  lio-aturo  /-n-   -V  t  \  ° 

—Recovered.  i^ivil  Surgeon  Irvine.) 


Profiinda  femoiis 
artery;  proximal 
ligature  of 
common  femoral; 
septicteniia — 
Died. 


Case  79. — Comparatively  circumscribed  traumatic  aneurysm  of  deep 
femoral  artery.  Common  femoral  ligatured ;  doing  well,  when  a  month  later, 
the  circulation  in  the  limb  was  good,  the  wound  became  infected  from  a  case 
in  the  next  bed,  and  patient  died  of  septicsemia. — (Civil  Surgeon  Irvine.) 


Popliteal  artery ;  Case    80. — Circumscribed    traumatic   aneurysm    of   popliteal  artery, 

of  s^"erfi 'iaT'^"'  °  Ligatured  superficial  femoral,  at  upper  end  of  Hunter's  canal.  Recovered 
femoral— '^''^         without  complication. — (Civil  Surgeon  Mac  Knight.) 

Eecovered. 


Brachial  artery  ; 
proximal 
ligature — 
Recovered. 


Case  81. — Circumscribed  traumatic  aneurysm  at  bend  of  elbow.  On 
23rd  day  the  brachical  was  ligatured,  in  lower  third  of  arm.  Good  recovery. 
— (Civil  Surgeon  J.  E.  Ker.) 


Axillary  artery ; 
ligatured  close 
above  (Anei's) — 
Recovered. 


Case  82. — ^W.,  wounded  27th  January,  1902,  in  right  axilla.  Circum- 
scribed traumatic  aneurysm,  the  size  of  a  walnut,  at  lower  end  oP  axillary 
artery,  slowly  increasing  in  size  ;  classical  signs  of  aneurysm.  On  16th  day, 
wdien  wound  had  healed,  the  artery  was  ligatured,  just  above  sac.  Tumour 
solid,  and  diminishing  in  size,  when  patient  was  invalided  38th  day. — (Civil 
Surgeon  A.  J.  EvAiss.) 


Axillary  artery  ; 
ligatured  above — 
Recovered. 


Case  83.— Private  H.,  admitted  Netley  Hospital  23rd  February,  1901  ; 
wounded  seven  weeks  previously.  Entrance  on  inner  front  of  left  upper  arm  ; 
exit  behind.  An  aneurysm  of  the  third  part  of  axillary  followed.  A  proximal 
ligature,  which  stopped  pulsation  in  the  aneurysm,  was  placed  on  the  vessel 
two  months  later ;  when  sutures  were  removed  aneurysm  was  quite  solid.  It 
was  only  the  size  of  a  small  nut  two  months  later,  but  the  man  was  discharged 
the  Service  as  unfit  on  9th  July,  1901.— (Major  Dick,  R.A.M.C.) 


Popliteal  artery  ; 
proximal 
ligature  ; 
recurrence  of 
pulsation — 
Recovered. 


Case  84. — Private  S.,  wounded  28th  November,  1899;  admitted  to 
Netley  Hospital  three  months  later.  Entrance  (Mauser)  ^  inch  below  right 
patella ;  exit  in  popliteal  space.  An  aneurysm  was  noticed  low  down  in 
popliteal  space  eight  days  after  receipt  of  wound.  On  19th  June,  1900,  the 
upper  part  of  popliteal  artery  was  tied ;  wound  healed  by  first  intention  ; 
tumour  much  reduced  in  size  ;  some  pulsation  has  returned  ;  tumour  the  size 
of  a  marble  two  months  later.    "  Passed  fit." — (Major  Dick,  R.A.M.C.) 


Popliteal  ai'tery  ; 
pfuximal  ligature 
of  supeificial 
femoral  ; 
recurrence  of 
pulsation — 
Recovered. 


Case  85. — Sergeant  M.,  wounded  11th  December,  1899;  admitted 
2  General  Hospital  seven  days  later.  Entrance,  Mauser  (?),  in  middle  of  left 
patella  ;  exit  in  centre  of  popliteal  space.  Profuse  haemorrhage  from  exit, 
which  he  checked  himself  by  bandaging.  An  aneurysm  the  size  of  a  hen's 
egg  in  popliteal  space  followed,  and  hsemorrhage  occurred  on  the  eighth  day, 
when  Civil  Surgeon  Pegg  ligatured  the  main  artery  in  Hunter's  canal. 
Recurrent  pulsation  felt  in  tumour  on  19th  day,  but  this  afterwards  dis- 
appeai-ed.    Pecovered. — (Records  2  General  Hospital.) 


External  iliac  ; 
trans-peritoneal 
ligature  of 
common  iliac — 
Recovered. 


Case  86. — Private  S.,  admitted  15  General  Hospital  for  wound  received 
a  long  time  previously.  Entrance,  three  fingers'  breadth  above  Poupart's 
ligament,  inside  course  of  main  artery  ;  exit  below  crest  of  ilium,  on  same 
side.  Since  wounded,  had  been  in  Convalescent  depot  here,  where,  by  accident, 
a  comrade  fell  over  him,  contusing  his  groin.  A  large  tumour  in  the  groin, 
with  pulsation  and  bruit,  indicated  aneurysm  of  the  external  iliac  artery. 
The  common  iliac  was  exposed  by  incision  through  peritoneum,  tied  by  double 
ligature  and  divided  between,  as  the  proximity  of  the  aneurysm  did  not  allow 
of  ligature  of  external  iliac.  No  i-eturn  of  pulsation.  Good  recovery. — (Civil. 
Surgeon  A.  A.  Martin.) 
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Case  87. — Private  W.,  wounded  27tli  January,  1902.  Entrance  on 
outer  side  of  humerus,  just  below  teres  muscles  ;  exit  in  nipple  line  of  chest, 
third  interspace.  Partial  musculo-spiral  paralysis,  and  an  aneurysm  the  size 
of  a  walnut  on  axillary  artery  at  junction  with  brachial. 

On  the  17th  day.  Civil  Surgeon  C.  S.  Wilson  made  a  3-inch  incision  in 
line  of  artery,  and  tied  the  vessel  above  the  aneurysm  without  opening  the 
sac  ;  the  nerve  was  not  seen.  Pulsation  did  not  return,  but  i'unction  of 
musculo-spiral  was  not  restored  when  invalided  22  days  later. — (Records 
2  General  Hospital.) 


Axillary  artery : 
ligatured  above- 
Recovered. 


Case  88. — Private  C,  wounded  27th  February,  1900  ;  admitted  4  General 
Hospital  13  days  later.  Entrance  (Mauser)  over  lower  end  of  left  ulna;  no 
exit.  Aneurysmal  tumour  on  ulnar  artery  at  entrance  wound  the  size  of  a 
pigeon's  egg  ;  secondary  hasmorrhage.  Incision  made  over  tumour  and  bullet 
extracted  ;  blood  clot  removed  ;  both  ends  of  artery  tied.  Uninterrupted 
recovery  ;  invalided  three  weeks  later. — (Civil  Surgeon  H.  Porteous  and 
Major  S.  F.  Freyer,  RA.M.C.) 


Ulnar  artery ; 
ligatured  at  site- 
Recovered. 


Case  89. — Private  C,  injured  21st  January,  1902  ;  transferred  to 
4  General  Hospital,  Mooi  River,  three  months  later.  The  injury  was  caused 
by  his  horse  rolling  over  on  him  and  bruising  him  against  the  pommel  of 
saddle.  There  was  an  aneurysm  the  size  of  an  egg  on  the  common  femoral 
artery,  at  Poupart's  ligament.  Pulsation  ;  "  simple  "  bruit  ;  acute  pain.  The 
external  iliac  artery  was  tied.  Wound  healed  by  first  intention  ;  swelling 
rapidly  subsided  ;  no  return  of  bruit,  but  suffered  much  pain  in  leg  for  a  few 
days  after  operation.  Walking  about  and  free  from  pain  six  weeks  later, 
when  invalided  to  England.  fleard  afterwards  that  he  made  a  perfect 
recovery,  only  a  slight  hardness  remaining  at  site  of  aneurysm. — (Major 
S.  F.  Freyer,  R.A.M.C.) 


Common  femoral 
artery;  ligatured 
external  iliac — 
Recovered. 


Case  90. — Lance-Corporal  E.,  wounded  24th  January,  1900  ;  transferred  Ulnar  and 

to  Netley  Hospital  three  months  later.    Entrance  on  back  of  elbow  joint  ;  possibly  radial 

exit  in  front  of  it ;  elbow  ioint  stiff.    There  was  a  well-marked  aneurysm  of  ^^^-^^^  i , •  . 

,1         1                            1           -11        f    ^           Til              1       T      p    n         •  •  proximalligat 

the  ulnar  artery,  and  possibly  of  the  radial  also,  at  Dend  of  elbow  joint,  of  brachial  

Brachial  artery  ligatured  in  middle  third.    (No  further  notes  ;  patient  sent  Recovered. 

on  sick  furlough,  S.F.F.)— (Major  Dick,  R.A.M.C.) 


ure 


Class  6. — Arterio-  Venous  Aneurysms. 


Case  91. — Private  N.,  wounded  5th  February,  1900  ;  admitted  4  General 
Hospital,  Mooi  River,  three  days  later.  Entrance  (normal  Mauser)  on 
anterior  and  inner  aspect  of  thigh  4  inches  below  Poupart's  ligament,  just 
inside  line  of  femoral  vessels.  Exit  diametrically  opposite,  but  2|-  inches 
higher  ;  both  mere  scars.  Direction  indicated  perforation  of  femur,  but  there 
was  no  sign  of  fracture. 

Large  pulsating  tumour  at  apex  of  Scarpa's  triangle  on  inner  side  of 
vessels  ;  loud  varix  bruit  in  tumour,  and  extending  up  vein.  As  bruit  could 
also  be  heard  in  post,  tibial  it  was  considered  that  superficial  femoral  artery 
was  involved. 

Tumour  increased  in  size,  and  on  33rd  day  a  6-inch  incision  was  made 
along  outer  side  of  femoral  artery,  with  its  centre  just  above  entrance  ;  ligature 
passed  under  artery  below  origin  of  profunda  ;  this  checked  all  pulsation,  and 
was  tied.  Another  ligature  was  i^laced  on  artery  below  communication,  but  as 
close  to  latter  as  possible,  while  avoiding  damage  to  vein  or  aneurysm.  There 
v;as  thus  about  3|- inches  of  artery  left  in  communication  with  vein  and  tumour 
between  ligatures.  A  few  days  after  operation  a  distinct  "  blowing "  bruit 
was  heard  over  tumour,  and  sutures  gave  \\&,y  from  tension.  The  bruit 
became  more  distant  and  tumour  soKdified,  when,  on  3!Jth  day,  a  second 
tumour  had  appeared  of  large  size  on  outer  side  of  thigh — the  man  had  turned 
in  bed  suddenly  during  the  night.  On  exploration,  with  a  check  (aneurysm 
needle)  under  common  femoral,  it  was  found  that  former  ligatures  had"^not 
loosened,  and  that  vessel  between  had  diminished  to  size  of  gooze  quill,  though 


Superficial  and 
deep  femoral 
arteries,  and  at 
least  one  vein ; 
ligatured  super- 
ficial femora] 
above  and  below, 
and  later 
proximal  ligature 
of  common 
femoral — 
Recovered. 
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still  uiiobliterated,  and  venous  blood  oozed  from  it  when  pricked.  It  was 
therefore  the  wounded  profunda  that  caused  recurrent  bruit  and  second 
aneurysm.  Ligature  now  closed  on  common  femoral ;  both  tumours  solidified  ; 
no  further  return  of  bruit  or  thrill.  Uninterrupted  recovery  ;  invalided  to 
England  14th  June,  1900.— (Major  S.  F.  Fkeyer,  RA.M.C.) 


Superficial  Case  92. — Corporal  P.,  wounded  27th  February,  1900  ;  admitted  4  General 

femoral^artery^  jj^gp-^g^]^  Mooi  River,  eight  days  later.  Entrance  (normal  Mauser)  over  lower 
ligatured'above  third  Hunter's  canal.  Exit  diametrically  opposite  behind,  but  2^  inches 
and  below;  slight  higher — both  mere  scars;  range,  400  yards.  Loud  varix  bruit  over  a  small 
return  of  bruit.     pulsating  swelling  in  Hunter's  canal  ;  bruit  extended  up  along  femoral  vein. 

On  10th  day  an  incision  was  made  along  Hunter's  canal,  having  entrance  scar 
for  centre  ;  aneurysm  needle  passed  under  artery  above  communication,  the 
vein  and  tumour  being  avoided  ;  compression  having  stopped  thrill  and  bruit, 
the  ligature  was  drawn  through.  Vessel  again  exposed  below  tumour,  but  as 
close  to  communication  as  possible  without  danger  of  opening  into  aneurysm  ; 
ligature  drawn  through  here  also,  and  both  now  tied.  Healed  by  first 
intention,  but  on  10th  day,  when  sutures  were  removed,  a  slight  bruit  had 
recurred,  and  soon  after  a  scarcely  perceptible  thrill  as  well.  It  was  then 
evident  that  anastomotica  magna  had  been  left  communicating  with  trunk 
between  the  ligatures.  We  intended  to  cut  it  off  by  a  further  small  operation, 
but,  as  the  case  was  a  practical  cure,  patient  vv'as  invalided  to  England  to 
make  room  for  another  man. — ^(Major  S.  F.  Freyer,  R.A.M.C.) 


Superficial  and 
deep  femoral 
arteries  and  veins 
wounded ; 
ligatured  common 
and  superficial 
artery  and 
veins — 
Gangrene — 
Amputation — 
Died. 


Case  93. — Private  H .,  wounded  24th  January,  1900 ;  admitted  to 
4  General  Hospital  nine  days  later.  Normal  Mauser  in  upper  part  of  thigh  ; 
entrance  and  exit  healed.  Large  pulsating  swelling  with  well-marked  thrill 
and  bruit  occupying  Scarpa's  triangle.  Operation  undertaken  four  days  later 
by  the  late  Sir  William  McCormac  and  Mr.  Hulke.  Common  femoral  first 
exposed  for  check  ligature.  Superficial  artery  Avas  then  dissected  from  scar 
tissue  and  ligatured  above  tumour.  During  the  dissection  severe  haemorrhage 
set  ill.  As  the  profunda  was  also  evidently  wounded  the  ligature  already 
under  the  common  femoral  was  closed.  Severe  venous  bleeding  still  ^continued, 
and  it  was  suggested  that  the  aneurysmal  sac  had  been  opened  in  the 
dissection.  Permission  for  amputation  had  not  been  obtained,  so  all  that 
could  be  done  was  to  tie  the  main  veins,  and  close  the  wound.  Two  days 
later,  gangrene  having  set  in,  amputation  was  performed  below  the  trochanters. 
Patient  died  same  evening. — (Eecords  4  General  Hospital.) 


Popliteal  artery 
and  vein  ; 
proximal  ligature 
of  superficial 
femoral  artery — 
Slight  recurrence 
of  bruit  and 
thrill- 
Recovered. 


Case  94. — Private  A,  Entrance  (normal  Mauser)  just  above  knee 
joint ;  exit  so  situated  behind  as  to  indicate  damage  to  main  vessels  in 
popliteal  space.  Painful  swelling  in  popliteal  space  behind  adductor  tendon  ; 
thrill  and  bruit — tlie  latter  extended  up  femoral  vein.  On  1st  May,  1900,  the 
late  Sir  William  Stokes  put  a  proximal  ligature  on  femoral  artery  at  apex  of 
Scarpa's  triangle.  Wound  healed  by  first  intention.  Swelling  and  pain 
subsided,  but  a  few  days  later  a  faint  bruit  had  recurred,  and  this  persisted 
with  .slight  thrill  as  well.  Patient  made  a  good  recovery,  and  neither  thrill 
nor  bruit  was  marked,  when  he  was  invalided  to  England  44  days  later.-— 
(Major  S  F.  Freyer  R.A.M.C.) 


Popliteal  artery  Case    95. — Sergeant   P.,    wounded    23rd   February,    1900  ;  admitted 

and  vein;  4  General  Hospital  17  days  later.    jSTormal  Mauser  entry  and  exit  wounds  on 

abovrcomminT'^  inner  and  outer  aspects  of  thigh,  close  to  knee  joint,i  healed ;  well-marked 
cation  an™™^'^^'  aneurysmal  swelling,  bruit,  and  thrill  at  upper  part  of  ham.;  no  venous 
division  of  inter-  obstruction  below,  but  considerable  pain  and  "  pins  and  needles  "  sensation  in 
sole  of  foot.  Allowed  up  on  fourth  and  fifth  days  to  test  effect  of  exercise  ; 
swelling  distinctly  increased,  and  pain  and  tingling  became  more  marked.  On 
47th  day  after  wound  "  femoral  artery  was  ligatured  at  extreme  lower  end 
of  Hunter's  canal,  and  a  small  artery,  thought  to  be  one  division  of  the 
anastomotica  magna,  ligatured  at  same  time."    Healed  by  first  intention. 


vening  branch 
Recovered. 
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There  was  never  any  return  of  pulsation,  bruit,  or  thrill.  Patient  up  and 
about  when  invalided  to  England  a  month  later. — (Civil  Surgeon  S.  Hulke.) 


Case  96.— Private  E.,  wounded  25th  February,  1900;  transferred  to 
4  General  Hospital,  Mooi  River,  15  days  later,  when  he  was  found  to  be 
suffering  from  enteric  fever.  Entrance  (normal  Mauser)  just  below  ajDex 
of  Scarpa's  triangle ;  exit  diametrically  opposite  behind — both  healed  ; 
"  machinery  murmur  "  and  thrill  felt  at  entrance  wound,  but  there  was  no 
swelling  whatever ;  the  murmur  extended  up  along  vein,  and  could  be  heard 
loudly  at  Poupart's  ligament.  Patient  died  of  enteric  the  29th  day  from 
receipt  of  wound. 

Post  mortem. — Femoral  artery  and  vein  j)erforated  from  before  back- 
wards by  Mauser  bullet  ;  the  wound  of  entrance  on  ant.  wall  of  artery  was 
occluded  by  a  small  blood  clot  about  the  size  of  a  pea,  which  was  embedded  in 
the  track  of  the  bullet  on  the  post,  surface  of  sartorius  ;  the  lumen  of  artery 
communicated  with  that  of  vein  by  a  small  circular  perforation  between  the 
two,  which  was  smooth  and  shining  (lined  by  endothelium).  The  exit  on  post, 
wall  of  vein  was  nearly  cicatrized.  The  track  of  the  bullet,  which  had  passed 
through  the  soft  tissues  only,  was  cicatrized.  No  extravasation  of  blood. — 
(Majors  H.  H.  Johnston  and  S.  F.  Freyer,  KA.M.C.) 


Superficial 
femoi-al  arteiy 
and  vein — Died 
of  enteric  fever— 
P.M.  showed 
perforation  of 
vessels,  by 
Mauser,  without 
extravasation,  of 
blood. 


Case  97. — Private  B.,  wounded  23rd  August,  1901^  at  40  yards  range;  Common  carotid 
transferred  to  4  General  Hospital  39  days  later.    Eatrance  (normal  Mauser)  and  int.  jugular 
midway  between  crico-thyroid  membrane  and  ant.  border  of  sterno-mastoid ;  g^ati^n*^*^^ 
exit  on  back,  between  base  of  spine  of  scapula  and  spinal  column,  1|-  inches  improving, 
from  former,  with  arms  crossed  in  standing  position.    Both  wounds  long  healed. 
Felt  faint  on  receipt  of  wound  ;  blood  spurted  out  from  entrance  until 
Dr.  Patterson,  V.M.R.,  arrived  (20  minutes  later,  patient  thinks)  and  put  on 
compress  ;  frequent  vomiting  for  first  24  hours  ;  aphonia.    Nov/  arterio-venous 
thrill  is  very  marked  in  angle  of  junction  of  clavicle  and  sterno-mastoid.  The 
bruit,  which  he  compares  to  "ticking  of  a  watch,"  does  not  keep  him  awake, 
unless  he  lies  on  injured  side.    There  is  darting  pain  from  exit  wound  across 
axilla,  which  prevents  him  drawing  a  deep  breath,  and  numbness  over 
right  chest.    The  case  is  evidently  one  of  aneurysmal  varix  of  common 
carotid  and  int.  jugular  with  injury  of  vagus  lying  between.    The  aphonia 
was   passing   off   and    pain    subsiding,  when    he    was    invalided    a  few 
weeks  later,  as  at  a  consultation  it  was  decided  not  to  interfere. — (Major 
S.  F.  Freyer,  R.A.M.C.) 


Case  98. — Lance-Corporal  Pt.,  wounded  24th  February,  L900  ;  admitted 
4  General  Hospital  20  days  later.  Entrance  (normal  Mauser)  on  outer  side  of 
knee  joint ;  exit  on  inner  side  of  buttock,  close  to  ischial  tuberosity — both 
healed.  Aneurysmal  varix,  size  of  hen's  egg,  1^  inches  belovv^  Poupart's 
ligament ;  but  direction  of  wound  and  early  symptoms  indicated  damage  to 
artery  at  upper  end  of  Hunter's  canal.  Accordingly,  after  placing  a  tem- 
porary ligature  on  common  femoral,  Mr.  Stanley  Copley,  assisted  by  the  late 
Sir  W.  Stokes,  tlien  ligatured  superficial  femoral  on  distal  side  in  Hunter's 
canal.  He  now  found  it  impossible  to  reach  upper  end  of  superficial  vessel, 
owing  to  overlapping  of  hseraatoma,  and  so  had  to  close  ligature  on  common 
trunk.  Gangrene  followed  ;  amputation  at  hip  joint ;  recovered.  In  the 
amputated  limb  it  was  found  that  the  wound  in  the  superficial  femoral  was 
only  ^  inch  from  the  bifurcation  of  the  common  femoral,  and  that  profunda 
vein  also  communicated  with  aneurysm. — (Civil  Surgeon  Stanley  Copley 
and  Major  S.  F.  Freyer,  E.A.M.C.) 


Superficial 
femoral  artery 
and  both  veins  ; 
ligatured  artery 
on  distal  side  as 
well  as  common 
femoral — 
Gangrene — 
Amputation — 
Recovered. 


Case    99._— Wounded  at  Paardeberg.     Entrance  (Mauser)  to  right  of  Artery  uncertain, 
pomum  Adami ;   exit  at  ant.  margin  of  left  trapezius,  and  2  inches  belov.-  with  int.  jugular 
angle  of  jaw.    Some  hsBmorrhage,  ^vhich  ceased  without  operation.  Wound 
healed,  leaving  symptoajs  of  an  arterio-venous  aneurysm  at  the  point  of 
bifurcation  of  common  carotid.    Swelling,  thrill,  and  pulsation  over  an  area 
L|-  inches  in  diameter,  and  loud  machinery  murmur  audible  to  patient  when 


vein  ;  jjroximal 
ligature  of 
common  carotid  : 
improved  ;  thrill 
returned. 
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lying  on  injured  side ;  left  eyeball  appeared  prominent ;  voice  weak  and 
husky,  with  some  cough,  giddiness  ;  pulse,  100,  and  irregular  and  somewhat 
irritable.  It  was  thought  that  the  lesion  might  be  on  the  internal  carotid, 
and  on  the  62nd  day  an  attempt  was  made  to  place  a  ligature  below  it,  but 
the  sac  of  the  aneurysm  was  found  extended  over  the  point  of  bifurcation. 
"  The  vein  vibrated  visibly,  quivering  in  exact  consonance  with  the  palpable 
thrill."  The  ligature  was  placed  on  the  main  trunk  beneath  the  omo-hyoid. 
Patient  made  a  good  recovery,  and  pulsation  ceased  but  thrill  persisted ;  six 
months  later  sac  small ;  pulse,  i  10-120  ;  thrill  slight ;  voice  strong  and  good. 
"  Aneurysm  is  either  at  bifurcation  of  common,  or  on  immediate  commence- 
ment of  internal  carotid.  Ligature  of  external  carotid  will  probably  cure  it," — • 
(Mr.  Makins.) 


Artery  uncertain, 
with  int.  jugular 
vein ;  proximal 
ligature  of 
common  carotid  ; 
improved ;  thrill 
returned. 


Case  100. — -Wounded  at  Paardeberg.  Entrance  (Mauser)  at  dimple  of 
chin  immediately  below  mandibular  symphysis  ;  exit  at  margin  of  right 
trapezius — -track  crossing  carotids  about  level  of  normal  bifurcation.  Severe 
haemorrhage  followed,  and  later  there  was  a  large,  diflPuse  pulsating  swelling 
on  right  side  of  neck,  with  well-marked  thrill,  and  machinery  murmur. 
During  next  three  weeks  the  swelling  contracted,  leaving  an  aneurysmal 
tumour  in  carotid  triangle.  Aneurysmal  wall  fairly  firm  ;  visible  and  palpable 
pulsation,  well-marked  thrill  and  machinery  murmur — latter  annoys  him  by 
buzzing  when  he  lies  on  injured  side;  pulse  100,  and  somewhat  irritable; 
voice  weak  and  husky,  with  difficulty  in  swallowing  solids. 

Operation  six  weeks  afcer  injury — common  carotid  ligatured  at  upper 
border  of  omo-hyoid  ;  no  noticeable  dilatation  of  jugular  ;  on  closing  ligature 
pulsation  and  thrill  ceased.  On  fourth  day  wound  dressed  ;  tumour  was 
consolidated,  and  there  was  no  pulsation,  but  a  loud  blowing  murmur  was 
audible,  especially  at  posterior  part  of  '  Swelling.  On  the  morning  of  fifth  day 
patient  said  he  again  heard  the  whirr  during  the  night.  After  10  months  no 
trace  of  aneurysmal  sac  remained,  and  except  for  purring  thrill  the  neck  was 
normal;  pulse,  100;  voice  strong  and  good.  Following  his  usual  work. — 
(Mr.  Makins.) 


Vessels 
doubtful — No 
operation — Not 
improving. 


Case  101. — -Admitted  Netley  about  four  months  after  receipt  of  wound. 
Entrance  (Mauser)  2  inches  below  Poupart's  ligament,  in  the  line  of  vessels  ; 
exit  at  corresponding  point  behind. 

Distinct  pulsating  swelling,  of  longitudinal  shape,  extending  from 
1^  inches  above  to  3^  inches  below  Poupart's  ligament.  This  swelling  is 
rather  to  the  inner  side  of  the  course  of  the  artery,  but  cannot  be  distin- 
guished fr-om  it.  The  usual  thrill  is  present,  the  buzzing  murmur  is  very 
loud,  and  can  be  heard  right  down  the  limb.  There  is  no  dilatation  of  the 
superficial  veins,  and  no  swelling  of  the  leg.  The  heart's  action  is,  as  a  rule, 
increased  in  frequency — pulse  100,  and  irregularly  intermittent — but  it  varies 
at  different  times.  The  patient  says  the  affected  leg  is  weaker  than  the 
other,  but  it  causes  no  pain,  and  very  little  trouble.  Operation  refused. 
He  has  done  no  work  of  any  sort  during  the  nine  months  he  has  been  under 
observation,  and  the  tumour  seems  to  have  been  slowly  increasing  in  size. — ■ 
(Netley  Records.) 


Superficial 
femoral  artery 
and  vein ; 
ligature  of  both 
above  and 
below — 
Recovered. 


Case  102. — D., 
wound  healed, 
shooting  pains, 
and  below  the 
able    to  walk 
R.A.M.C.) 


wounded,  5th  April,  1900  ;  admitted  34th  day  with 
Aneurysmal  varix  in  Hunter's  canal ;  weakness  of  leg,  and 
Operation   69  days  later :  "  Both  vessels  ligatured  above 
aneurysm."    Recovered  so  that  two  months  later  he  was 
well    without    a    stick.  --  (Lieut. -Colonel    S.  HiCKSON, 


External  carotid 
and  internal 
jugular;  proximal 
ligature  of 
common  carotid — 
Recovered. 


Case  103.— B.,  "probable  varicose  aneurysm  of  external  carotid  '  half 
the  size  of  an  orange,  and  increasing  slowly  ;  pulsation  and  thrill.  Ligatured 
common  carotid  at  seat  of  election  on  42nd  day.  Tumour  only  size  of  walnut, 
and  quite  hard  45  days  later,  "  apparently  cured,"  —  (Civil  Surgeon 
Watson.) 
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Case  104. — 'Varicose  aneurysm  of"  femoral  artery  and  vein."    Ligatured  "Femoral  " 
external  iliac.    Return  of  thrill  noted  on  42nd  day,  but  tumour  much  reduced  artery  and  vein; 
in  size.    Further  history  not  given.— (Major  Wilson,  RA.M.C.)  extemaim^c- 

Improved. 

Case  105. — Aneurysmal  varix  of  brachial  artery,  high  up.    "  Ligature  of  Brachiai  artery; 
third  part  of  axillary,  for  relief  of  pain  in  the  arm."    This  symptom  was  '^^^[^13^'^*'^^° 
ameliorated  by  the  operation,  "  but  I  doubt  whether  a  permanent  cure  of  the  Recovered, 
condition  would  result." — (Civil  Surgeon  Irvine.) 


Case  1C6. — Arterio-venous  aneurysm  of  superficial  femoral  artery  and 
vein,  at  apex  of  Scarpa's  triangle.  Circumscribed  sac  ;  continuous  thrill,  and 
loud,  rasping  bruit.  "  Subjected  to  operation,  and  the  common  femoral 
was  ligatured."  Gangrene  followed  ;  amputation.  Died. — (Civil  Surgeon 
Irvine.) 


Case  107. — C,  Mauser  wound  through  knee,  from  front  to  back;  wound 
aseptic ;  leg  put  up  in  plaster.  On  22nd  day  plaster  removed  ;  wound  had 
healed,  and  an  arterio-venous  aneurysm  was  found  in  popliteal  space. 
Operation  two  days  later  ;  "  ligature  of  superficial  femoral  in  Hunter's  canal." 
Gangrene  followed,  extending  up  to  margin  of  patella.  Amputation  of  thigh 
performed  10  days  later.  Recovered. 

Dissection  showed  that  both  vessels  had  been  perforated  from  befoi-e 
backwards,  and  that,  besides  a  small  varicose  aneurysm,  there  was  a 
circumscribed  aneurysm  connected  with  the  other  (posterior)  aperture  in  the 
artery. — (Civil  Surgeon  Young.) 


Superficial 
J'emoral  artery 
and  vein  ; 
proximal  ligature 
of  common 
femoral — 
Gangrene — • 
Amputation- 
Died. 

Popliteal  artery 
and  vein  ; 
proximal  ligature 
of  superficial 
femoi-al — 
Gangrene — 
Amputation — ■ 
Recovered. 


Case  108. — E.,  Mauser  wound  of  thigh,  with  arterio-venous  aneurysm  in 
Scarpa's  triangle.  "  Ligature  of  superficial  femoral  artery  above  "  ;  gangrene  ; 
amputation  in  lower  third  of  thigh.  Recovered. — (Lieut. -Colonel  MacNamara, 
R.A.M.C.) 


Case  109. — H.,  wounded  3rd  August,  1901.  Entrance  on  outer  side  of 
popliteal  space  ;  exit  on  inner  side,  near  edge  of  patella  ;  femur  perforated. 
Arterio-venous  aneurysm  in  popliteal  space  followed.  A.t  Netley,  21st 
December,  1901,  Major  Dick,  R.A.M.C.,  ligatured  the  popliteal  by  an  incision 
along  adductor  magnus  tendon,  and  gangrene  of  leg  followed.  He  performed 
amputation  of  leg  below  tubercle  of  tibia  72  days  later,  but  the  flaps  now 
became  gangrenous.  Finally,  Surgeon-General  Stevenson,  C.B.,  amputated 
on  6th  April,  1902,  through  lower  third  of  thigh,  alter  which  patient 
recovered. — (Lieut. -Colonel  Sylvester,  R.A.M.C.) 


Superficial 
femoral  artery 
and  vein  (?)  ; 
ligature  of  artery 
above — 
Gangrene — 
Amputation — - 
Recovered. 

Popliteal  artery 
and  vein  ; 
proximal 
ligature — 
Gangrene — 
Amputation  and 
re-amputation — 
Recovered. 


Case  110. — Private  A.,  wounded  at  close  range    21st  June,   1901  ;  Superficial 
admitted  Netley  three  months  later.    Entrance  below  and  on  inner  side  of  femoral  artery 
apex  of  Scarpa's  triangle  ;  exit  at  opposite  point  of  limb,  on  outer  side.    An  f"^^'^^™^ 
arterio-venous  aneurysm  of  femoral  vessels  resulted.    Cut  down  at  apex  of  az^t'ery^ above  and 
Scarpa's  triangle,  and  ligatured  the  superficial  femoral  artery  above  the  both  vessels 
aneurysm.    An  attempt  was  then  made  to  apply  a  ligature  below  also,  but  below- 
venous  haemorrhage  took  place,  and  so  the  vein  as  well  as  the  artery  had  to  Recovered, 
be  ligatured  below.    This  stopped  the  bleeding.    Healed  by  first  intention, 
and  aneurysm  had  completely  disappeared  Avhen,  on  3rd  February,  1902,  he 
was  brought  before  the  Invaliding  Board. — (Surgeon-General  Stevenson, 
A.M.S.) 

Case  111. — Wounded  20th  May,  1900.    Entrance  (Mauser)  4  inches  Profunda  artery 
below  Poupart's  ligament,  a  little  outside  line  of  artery  ;  exit  in  buttock,  just  ^'^^ 
outside  gluteal  fold.     Thrill  followed,  indicating  arterio-venous  aneurysm.  operarSry'"^ 
Allowed  up  after  three  weeks,  when  large  haematoma  formed,  aneurysm  having  ligatured  above 

(6786)  2  H 
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and  vein 
plugged — 
Recovered. 


extended.  Two  months  later  cavity  laid  open  and  clot  turned  out,  when  it 
was  found  that  the  profunda  was  the  artery  involved.  Blood  welled  up,  but 
was  checked  by  compression  ;  ligature  placed  on  profunda  at  its  origin  ;  cavity 
packed.  Some  suppuration  followed,  but  the  collateral  circulation  was  well 
established,  and  the  case  recovered. — -(Civil  Surgeon  Clark.) 


Brachial  artery 
and  vein  ; 
recurrent 
hasmorrhag'e — 
Gangrene  — 
Amputation-  — 
Recovered. 


Case  112.— Sergeant  W.,  wounded  3rd  February,  1902  ;  admitted 
26  Stationary  Hospital  24  days  later.  Entrance  on  outside  of  forearm, 
through  upper  part  of  supinator  longus  ;  exit  in  centre  of  bend  of  elbow. 
Had  severe  hsemorrhage,  for  which  he  was  tightly  bandaged.  Han  I  became 
gangrenous,  and  forearm  boggy  and  emphysematous  ;  thrill  of  arterio-venous 
aneurysm  on  brachial  at  bend  of  elbow.  Amputation  above  elbow.  Recovered. 
—(Captain  P.  Evans,  R.A.M.C.) 


Superficial 
femoral  artery 


Case  113. — Boer  prisoner,  F.,  admitted  22  Stationary  Hospital 
19th  March,  1902,  for  wound  received  five  months  previously.    Entrance  on 


and  \ein  (?) ;  outer  thisfh,  4  inches  below  g'reat  trochanter  :  exit  on  inner  aspect  of  same,  at 
proximal  ligature  .         .  p  '  r  5 

of  external  iliac ;  junction  ol  upper  and  middle  thirds. 

thrill  returned,  Large  tumour,  with  visible  pulsation  and  thrill,  in  front  of  upper  third 

but  not  pulsation,  thigh.  As  there  was  no  venous  obstruction,  it  seemed  doubtful  whether 
the  condition  was  varicose  aneurysm  or  ordinary  traumatic  aneurysm,  but  for 
practical  purposes  the  latter  diagnosis  was  made.  External  iliac  ligatured 
70  days  later,  when  aneurysm  consolidated.  Though  thrill  returned  later, 
pulsation  had  ceased,  the  tumour  was  disappearing,  and  he  was  able  to  walk 
several  miles  without  inconvenience. — (Major  B.  Wilson,  R.A.M.C.) 


Common  carotid 
artery  and  int. 
jugular  vein — No 
operation — Non- 
progressive. 


Case  114. — Lance-Corporal  W.,  admitted  to  10  General  Hospital, 
6th  March,  1902.  Entrance  in  right  side  of  neck,  below  level  of  cricoid  car- 
tilage ;  exit  in  upper  third  right  arm.  Bled  profusely  from  neck  when  hit, 
and  afterwards  a  large  blood  tumour  formed  there.  Now  tumour  has  dis- 
appeared, but  bruit  and  thrill  remain — arterio-venous  aneurysm  of  common 
carotid,  and  internal  jugular.  Bruit  can  be  heard  as  high  as  ear,  and  down 
to  clavicle ;  no  inconvenience,  except  that  he  hears  bruit  when  he  puts 
his  head  on  that  side  ;  the  headache  which  he  suffered  from  at  first  has 
passed  off. — (Captain  W.  Faichnib.) 


Femoral  arteries 
and  vein,  and 
sciatic  artery ; 
ligatured  former ; 
recurrent 
hfemoi'rhage — 
Amputation — ■ 
Recovered. 


Case  115. — Boer  prisoner,  C,  admitted  2  General  Hospital,  wounded 
five  weeks  previously.  Entrance  raid-left  buttock,  exit  apex  Scarpa's  triangle, 
"  Varicose  "  aneurysm  at  apex  of  Scarpa's  triangle  ;  superficial  femoral  artery 
and  vein  tied  above  and  below  communication  between  them  ;  hsemorrhage 
took  place  from  depths  of  wound  ;  then  profunda  tied,  but  bleeding  still 
continued  ;  ligature  of  common  femoral  and  forceps  on  profunda  vein  appeared 
to  stop  it. 

Haemorrhage  recurred  the  same  afternoon  four  hours  later ;  amputation 
was  then  performed  below  trochanters.  Recovered. 

The  sciatic  artery  was  found  to  have  been  wounded  in  the  buttock,  and 
the  blood  had  followed  track  of  bullet  to  front  of  thigh  and  formed  a  pulsating 
tumour  there  close  to  the  arterio-venous  aneurysm. — (Major  Nisbet,  Queens- 
land Army  Medical  Corps.) 


Superficial 
femoral  artery 
and  vein ; 
ligature  of  both 
and  excision — 
Recovered. 


Case  116. — Aneurysmal  varix  in  mid-thigh,  superficial  femoral  vessels. 
Two  femoral  veins  were  found,  with  one  of  which  the  artery  communicated. 
"  As  they  could  not  be  separated,  the  artery  and  vein  were  tied  together, 
above  and  below,  and  the  intervening  part  excised."  Good  recovery. — 
(Imperial  Yeomanry  Field  Hospital  Report.) 


Superficial 
femoral  artery 
and  vein ; 
ligature  of  both, 
above  and  below 
— Recovered. 
Two  cases,) 


Case  117  and  118, — Two  cases  of  varicose  aneurysm  of  superficial 
femoral  artery  and  vein.  Both  treated  by  ligature  of  artery  and  vein  above 
and  below  an  excision  of  .sac.  Circulation  in  each  case  restored  in  a  few  days. 
"  Perfect  recoveries." — (Imperial  Yeomanry  Hospital  Report.) 
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Case   119. — B.,  healed  Mauser  wound  from  before  backwards  through  Axillary  artery 

axilla,  in  neighbourhood   of  third   part   of  axillary    artery.     Thrill  and  ^^^^  y^in ; 

aneurysmal   swelling   seven  days  later  ;    pulse  at  wrist  weak  ;    numbness  of  g^b^faJlf;^— 

and  pain  in  arm  ;    ligature  of  third  part  of  subclavian  ;  dry  gangrene  to  Gangrene  

above  elbow  followed  ;  amputation  below  the  aneurysm,  which  was  then  Amputation — 

consolidated.  Recovered.- — (Imperial  Yeomanry  Hospital  lleport.)  Recovered. 

Case   120. — B.,    tra.umatic  aneurysm,  third   part    of  axillary  artery.  Axillary  artery ; 

Thrill  present ;  rapidly  increasing  swelling,  but  radial  pulse  not  lost  ;  ligatured  proximal  ligature 

third  part  of  subclavian  ;  ffanffrene  followed  :  amputation.     Recovered. —  n„™  ,?.,f7'^'^~ 

(imperial  Yeomanry  Hospital  Report.)  Amputation- 
Recovered. 

Case   121. — Wounded   at  Paardeberg.     Entrance  (Mauser)   at  lower  Popliteal  artery 

margin  of  patella  ;  exit  at  centre  of  back  of  thigh — lower  end  of  femur  and  vein ; 

perforated.  IT^^f  ^■md"''' 

Much  oedema  of  foot  and  leg  followed,  and  "  thrill  "  was  discovered  the  Ho-ature^of^vein 

third  day.    After  three  weeks,  an  aneurysm  the  size  of  a  pigeon's  egg  was  above  and  below 

palpable  at  the  inner  part  of  the  top  of  the  popliteal  space,  with  strong  thrill,  —Recovered, 
especially  when  knee  was  flexed  and  machinery  murmur  ;  entrance  healed, 
exit  oozing  serous  fluid.  On  admission  to  Herbert  Hospital,  Woolwich, 
patient  complained  chiefly  of  pains  in  leg  and  foot.  The  aneurysm  was  cured 
by  ligature  of  the  artery  close  above  and  of  the  vein  above  and  below  the 
communication. — (Lieut. -Colonel  Leutas.)    (Case  quoted  by  Mr.  Makins.) 

Case  122. — Wounded   11th   February,  1900,  by  bullet,  which  passed  Superficial 

through  inner  side  of  thigh  above  its  middle.     On  arrival  at  Woolwich,  femoral  artery 
patient  was  found  to  have  a  varicose  aneurysm  at  upper  end  of  Hunter's     arlw"' alfo^ve— 

canal.      On  the    109th  day  the  femoral  was    ligatured    just  above  the  Gano-rene  

communication  ;  gangrene  followed  ;  amputation.  Recovered.- — (Case  quoted  Amputation — 

by  Mr.  Makins.)  Recovered. 

Case    123. — Sergeant   B.,  wounded   23rd    August,    1901  ;    admitted  Common  femoral 
Kroonstadt  11  days  later.    Entrance  over  apex  of  Scarpa's  triangle  ;  exit  in  artery  and  vein, 
buttock.    An  aneurysm  the  size  of  a  cocoanut  occupied  Scarpa's  triangle,  art^jF'^^p^"^'* 
and  gave  a  venous  thrill  on  palpation.     Next  day  heemorrhage  set  in  from  proxmal  ligature 
entrance  wound.   An  attempt  was  made  to  tie  the  common  femoral,  but  it  was  with  opening  of 
found  covered  by  the  aneurysm.    The  external  iliac  was  then  tied.     This  con-      — Died, 
trolled  pulsation,  but  there  was  still  fi-ee  bleeding.     The  sac  was  then  opened 
and  clot  turned  out,  but  owing  to  venous  oozing  and  hsemorrhage  from 
profunda,  several  pairs  of  forceps  had  to  be  left  in  wound,  which  was  plugged. 
Died  same  evening. 

Post  mortem. — Common  femoral  found  perforated  just  above  origin  of 
profunda.  Aneurysm  involved,  common,  superficial  and  profunda  arteries, 
and  common  femoral  vein. — (Civil  Surgeon  F.  Pope.) 
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SECTION  X. 
By  Lieut.-Colonel  Sylvester,  R-A.M.O. 


Direct  injury, 
Division. 

Perforation. 


By  bone  frag- 
ments. 


Concussion. 


GUNSHOT  INJURIES  OF  PERIPHERAL  NERVES. 

Owing  to  pressure  of  work  during  the  war,  and  the  absence  of  means 
of  testing  electrical  re-actions,  also  to  the  fact  that  many  patients  have 
necessarily  been  invalided  before  the  ultimate  results  of  the  injuries  or  of  the 
treatment  adopted  have  become  evident,  it  is  regretted  that  this  Report  is 
very  imperfect.  Considerable  assistance  in  its  compilation  has  been  atforded 
by  an  excellent  paper  on  the  subject  contributed  by  Civil  Surgeon  A.  Young, 
and  also  one  by  Civil  Surgeon  L.  G.  Irvine. 
A  nerve  may  be  injured  by  gunshot : — 

1.  Primarily — Directly  by  the  bullet  or  by  fragments  of  bone  causing— 

(fl)  Concussion ; 

(b)  Contusion  ; 

(c)  Perforation  ;  or 

{d)  Partial  or  complete  division, 

2.  Secondarily  by  pressure  of  contracting  scar  tissue  in  the  bullet  track, 

or  by  implication  of  the  nerve  in  callus. 

Instances  of  contusion  are  given  below — Cases  16,  18,  19,  and  20  ;  of 
partial  division,  8  and  9 ;  of  complete  division,  10,  11,  and  12  ;  and  of 
perforation,  1,  2,  3,  4,  5,  and  6. 

It  is  interesting  to  note  that  a  clean  perforation  may  be  made  in  a  nerve 
as  small  as  the  median  by  the  modern  bullet,  and  it  appears  probable  that  the 
nerve  fibres  are  sometimes  pushed  apart  rather  than  torn  in  this  form  of 
injury ;  cases  of  this  kind  are  likely  to  become  affected  by  cicatricial  changes 
later.  {See  Case  5  and  Cases  1,  2,  and  3.)  In  two  of  the  latter  complete 
recovery  followed,  and  in  the  other  only  partial  recovery  has  taken  place  up  to 
the  present  time.  Only  two  instances  of  injury  by  splinters  of  bone  have  been 
met  with  (Case  6),  and  one  reported  by  Civil  Surgeon  L.  G.  Irvine,  mentioned 
below  at  page  249. 

It  is  generally  agreed  that  a  bullet  passing  near,  but  not  actually  touching, 
a  nerve,  may,  by  "  concussion,"  occasion  such  changes  in  it  as  to  impair  or 
destroy  its  conducting  power,  although  there  may  be  no  injury  to  the  nerve 
trunk  evident  to  the  naked  eye.  {See  Cases  21  to  28.)  To  this  opinion  there 
is,  however,  one  dissentient,  Civil  Surgeon  A.  Young,  who  devotes  considerable 
space  in  his  paper  to  the  consideration  of  this  question.  His  arguments  against 
the  occurrence  of  this  form  of  injury  are  briefly  as  follows  : — 

"  Cases  usually  described  as  '  concussion '  are  really  contusions.  The  effects 
of  a  contusion  are  not  limited  to  the  actual  part  struck,  as  may  be  seen  in  an 
ordinary  bruise,  and  though  there  may  be  no  injury  evident  to  the  naked  eye, 
yet  there  may  be,  and  probably  are,  changes  which  would  be  capable  of  micro- 
scopical histological  proof  In  fractures  of  the  bones  of  the  extremities,  a  class 
of  injuries  in  which  concussion  is  said  to  be  most  typically  present,  the  density 
and  resistance  to  impact  of  the  firm  bone  are  such  as  to  diffuse  in  an  extensive 
way  the  vibratory  force  of  the  bullet ;  but  such  being  conceded,  it  seems 
unnecessary  to  separate  even  this  variety  from  the  class  of  contusions.  In 
such  fractures  the  damage  to  soft  tissues  of  all  kinds  on  or  near  the  line  of  the 
ballet  track,  as  well  as  in  the  vicinity  of  the  fractured  bone,  is  bound  to  be 
great.  The  soft  tissues  far  removed  from  the  bone  may  be  extensively  con- 
tused ;  why  not  the  nerve  trunks  also  ?  ...  It  was  not  uncommon  for  a  single 
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nerve  to  be  picked  out  from  even  a  closely-related  complex,  the  remaining 
trunks  of  the  latter  giving  no  evidence  at  all  of  implication  ;  or,  in  other 
instances,  for  a  number  of  trunks  to  be  caught  when  a  single  nerve  trunk 
closely  associated  with  them  escaped  altogether.  Why,  in  the  i'ormer  instance, 
all  the  trunks  but  one  of  a  closely-related  plexus  should  escape,  and  in  the 
latter  all  but  one  show  signs  of  damage,  is  not  easy  to  understand  on  the 
assumption  of  mere  concussion."  * 

These  views  are  illustrated  by  a  carefully-recorded  series  of  cases,  45  to 
48,  50  and  51. 

It  would  appear  that  these  differences  of  opinion  depend  chiefly  on  the  ?  Concussion  or 
meaning  attached  to  the  word  "  contusion."  If  it  is  limited  to  the  effect  contusion, 
produced  on  the  adjacent  tissues  by  actual  contact  of  i<he  bullet  with  them 
only,  then  it  must  be  conceded  that  the  vibratory  force  (or  concussion  effect) 
of  the  passage  of  the  missile  is  capable  of  producing  the  moi'e  or  less  wide- 
spread damage  to  the  nerve  trunk  seen  in  some  of  these  cases.  On  the  other 
hand,  if  with  "  contusion "  is  included  the  concussion  etTect,  there  is  no 
necessity  to  form  a  separate  class  of  such  injuries. 

The  great  majority  of  surgeons  would  say  that  a  paralysed  nerve,  which, 
when  exposed  at  the  seat  of  injury,  showed  no  sign  of  damage  to  the  naked 
eye,  was  "  concussed  "  ;  and  that  such  a  paralysis  can  last  considerably  longer 
than  the  two  weeks  mentioned  by  Civil  Surgeon  Young  in  Case  51,  is  certain. 
{See  Cases  24  and  26,  in  which  the  nerves  were  exposed  by  operation  and 
found  to  be,  to  all  appearances,  perfectly  normal.) 

This  form  of  lesion,  whether  called  slight  concussion  or  contusion,  was  These  injuries 
very  common  in  wounds  of  the  limbs  during  the  war.  The  notes  of  gunshot  common  m  Boer 
wound  cases  at  Netley  contain  frequent  entries  to  the  effect  that  patients  had 
suffered  from  paralysis  to  a  greater  or  less  extent  after  the  receipt  of  injury, 
which,  on  arrival  there,  usually  from  three  to  six  months  after,  had  generally 
much  improved  or  completely  disappeared.  Sometimes  one  nerve,  sometimes 
a  group  of  nerves,  was  affected,  and  the  resulting  paralysis  had  cleared  up 
entirely  or  partially,  or,  in  some  rarer  instances,  remained  permanent  for  as 
long  as  the  patients  were  kept  under  observation.  Some  of  these  cases,  when 
operated  on,  showed  no  evidence  of  contusion  or  other  direct  lesion,  the  bullet 
tracks  being  at  some  distance  from  the  nerve  trunks. 

2.  Secondary  Injury — Pressure  by  Cicatricial  Tissue  or  Callus. 

No  instance  of  true  secondary  paralysis,  due  to  either  of  the  above  causes, 
has  been  recorded.  Although  nerves  have  frequently  been  found  to  be 
involved  in  scar  tissue,  or  pressed  on  by  callus,  the  paralysis  always  appears 
to  have  dated  from  the  time  of  the  original  injury.  No  doubt,  however,  a 
nerve  primarily  injured  by  either  of  the  causes  under  this  heading  may 
become  secondarily  affected  by  pressure,  and  its  recovery  delayed  or  possibly 
prevented.    {See  Cases  29  to  34.) 

Conditions  lnjiuencing  the  Character  and  Coarse  of  Nerve  Injuries. 

1.  The  range,  or  what  is  tlie  same  thing,  the  velocity  of  the  bullet.  Eifect  of  Range. 

The  shorter  the  range  the  more  severe  was  the  disfurbancs  of  nerve 
function,  the  nerve  trunks  participating  in  the  more  extensive  injury,  whether 
by  concus.^ion,  contusion,  or  division  caused  to  the  tissues  generally. 

It  may  be  noted  here  that  in  the  American  Civil  War  the  occurrence  of  Concussion  cases 
concussion  was  recognised,  and  it  was  then  considered  that  its  effects  on  the      War  of  the 
function  of  the  affected  nerve  might  be  as  severe  and  lasting  as  if  the  nerve  Rebellion, 
fibres   themselves    were    divided    (Weir-Mitchell,    Morehouse,    and  Keen, 
'■'Gunshot  Injuries  of  Nerves,"  1864),  although  the  velocity  of  the  rifle-bullet 
then  in  use  was  not  hio-b. 


*  On  the  other  hand,  these  curious  effects  produced  on  the  functions  of  nerve  trunks  by 
bullets  are  no  more  easy  of  comprehension  on  the  assumption  that  they  are  due  to  contusions. 
It  is  quite  as  difficult  to  understand  why  a  contusion  should  affect  some  portions  of  a  closely- 
related  nerve  complex  and  not  others  as  it  is  to  recognise  why  a  concussion  should  d(j  sc.— 
(Ei)rroK.) 
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Degree  of  direct  2.  The  greater  extent  of  laceration  of  tissue  caused  by  the  bullet 

expanding,  deforming  after  ricochet  or  after  striking  bone,  &c. 

Suppuration.  3.  The  occurrence  of  suppuration  in  the  wound.     Both  these  latter 

factors  influenced  the  results  very  considerably  ;  partly  by  the  extent  of  the 
original  injury,  and  perhaps  still  more  so  by  the  subsequent  formation  and 
contraction  of  cicatrical  tissue,  as  well  as  by  increasing  the  liability  to  neuritis 
when  suppuration  occurred. 


Pain  and 
hypersestheaia. 


Signs  of  complete 
division. 


Of  concussion  or 
contusion. 


Effects  due  to 
callus  and  scar 
tissue. 


Prognosis. 


Not  hopeful  in 
severe  cases. 


Symptoms  and  Diagnosis. 

In  slight  cases  of  contusion  or  concussion,  there  may  be  only  a  temporary 
and  unimportant  interference  with  the  function  of  the  affected  nerve.  [See 
Case  48,  and  many  others.) 

If  the  injury  be  more  severe  signs  of  nerve  irritation  are  often  present, 
indicated  by  hypersesthesia  or  actual  pain  [see  cases  by  Civil  Surgeon  Irivine, 
given  below),  and  later  by  trophic  changes  of  the  ordinary  type,  more 
especially  in  cases  complicated  by  neuritis,  with  or  without  suppuration  ;  the 
nerve  is  often  thickened  at  the  injured  spot,  and  may  be  tender  to  the  touch.  As 
a  rule,  both  sensory  and  motor  functions  are  affected  in  mixed  nerves,  even  in 
the  less  severe  cases,  but  in  Case  47  no  loss  of  sensation  was  at  any  time 
present. 

A  completely  divided  nerve  presents  the  usual  symptoms  :  complete  motor 
and  sensory  paralysis  below  the  division  which  comes  on  immediately,  and  is 
permanent ;  absence  of  response  to  electrical  stimuli,  enlargement  of  the  end 
of  the  upper  section,  and,  later,  trophic  changes. 

Only  one  instance  of  absence  of  the  bulbous  thickening  of  the  proximal 
and  wasting  of  the  distal  ends  has  been  recorded — No,  11;  as  a  rule  these  are 
present,  and  the  thickened  upper  end  may  be  palpable  through  the  skin. 

It  must  be  renaembered  that  a  severe  contusion  or  concussion,  or  a  partial 
division  of  a  nerve,  may  be  followed  by  complete  loss  of  its  functions,  at  any 
rate  fcir  a  time,  and  the  course  of  the  case  will  need  watching  before  coming  to 
a  conclusion  as  to  the  extent  of  the  damage.  All  Faradic  irritability  has  not, 
as  far  as  the  available  evidence  goes,  been  lost  in  these  cases,  although  almost 
complete  paralysis  may  have  existed  for  months ;  it  has,  however,  been 
usually  considerably  diminished  in  degree  (Cases  26  and  27).  Generally 
speaking,  instead  of  the  rapid  lessening  and  final  absence  of  response  to  the 
faradic  current,  permanent  paralysis  and  rapid  muscular  wasting,  which  follow 
complete  division,  the  tendency  will  be  after  a  short  time  towards  recovery, 
partial  or  complete,  although  the  process  may  be  long  continued,  sensation 
almost  always  beginning  to  recover  first. 

The  secondary  effects  of  gunshot  injuries,  as  mentioned  above,  may 
complicate  a  primarily  caused  paralysis.  The  situation  and  character  of  the 
wound,  its  extent,  the  amount  of  scarring,  the  presence  of  excessive  callus  or 
irregular  union  of  fractures,  considered  in  relation  to  the  anatomical  course  of 
the  affected  nerve,  will  enable  an  opinion  to  be  formed  as  to  the  probable 
amount  of  influence  exercised  by  these  conditions  on  the  course  of  the  case. 
Finally,  the  actual  state  of  the  damaged  nerve  may  be  ascertained  by  an 
exploratory  operation. 

Prognosis,  in  the  slighter  forms  of  injury,  would  appear  to  be  fairly  good. 
Cases  41  to  56,  which  were  not  submitted  to  operation,  and  which  were 
considered  to  be  slight  contusions  or  instances  of  concussion,  show  complete 
recoveries.  The  result  in  2  was  not  known,  as  the  patients  were  lost  sight 
of,  and  in  4  (Nos.  41,  42,  54,  and  55)  there  was  no  improvement.  Two  of 
these  patients  have  recently  been  communicated  with,  as  the  notes  of  their 
condition  taken  when  they  passed  through  Netley — "only  partial  wasting, 
presence  of  Faradic  irritability,  and  no  trophic  changes  " — ^led  to  a  favourable 
prognosis  being  given,  particularly  in  No,  42.  The  result,  however,  according 
to  the  men's  own  statements,  has  not  been  such  as  to  justify  the  opinion,  as 
they  both  say  they  are  "  no  better,"  but  the  opinions  of  pensioners  in  this 
connection  sometimes  require  to  be  discounted. 

When  the  injury  is  more  severe  the  prognosis  is  by  no  means  so  hopeful, 
and  the  question  of  the  results  to  be  obtained  by  operative  measures  has  to 
be  taken  into  consideration.  In  9  instances  which  were  severe  concussions 
or  contusions  (Nos.  16,  and  21  to  28),  satisfactory  improvement  is  only  noted 
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in  3,  but  the  others  were  not  under  observation  long  enough  to  make  sure  what 
the  final  termination  might  be. 

Perforation,  in  some  instances  at  least,  when  the  nerve  is  not  involved  in 
scar  tissue,  appea.rs  to  occur  without  occasioning  much  permanent  damage. 
{See  Cases  Nos.  1,  2,  3,  4,  5,  and  6,  in  2  of  which  complete  recovery  is  stated 
to  have  taken  place  ;  in  2  it  was  not  nearly  complete  ;  and  in  2  the  end 
results  could  not  be  ascertained.  Except  in  Nos.  1  and  2  perforation  is 
doubtful,  as  the  notes  of  the  cases  show.) 

Partial  divisions,  and  the  secondary  results  of  gunshot  injuries,  except  in 
the  slighter  cases,  may  require  operation,  whilst  complete  division  will  always 
do  so,  to  afford  any  possibility  of  even  partial  recovery. 

Treatment. 

In  the  first  place,  an  aseptic  condition  of  the  wound  must  always  be  aimed  Imporfance  of 
at.  The  evil  effects  of  suppuration,  as  regards  the  tendency  to  neuritis  and  asepsis  in  tbe 
the  increased  formation  of  cicatricial  tissue,  with  the  subsequent  contraction 
which  follows  union  by  granulation,  have  already  been  mentioned.  In 
addition,  the  delayed  healing  of  the  wound  will  prevent  the  early  employment 
of  massage  which  in  so  many  cases  of  nerve  injury  is  of  the  utmost  value. 
Civil  Surgeon  A.  Young  has  specially  noted  this  in  his  report,  and  recom- 
mends that  it  should  be  begun  as  early  as  possible — massage  not  only  of  the 
paralysed  parts  but  of  the  wound  area  as  well.  Its  good  effect  is  referred  to 
in  the  notes  of  many  cases.    Electricity,  if  available,  will  also  be  useful. 


The  Question  of  Operation  in  Nerve  Cases. 

Where  undoubted  complete  division  has  occurred,  there  is  no  difference  Operation  clearly 
of  opinion  as  to  the  necessity  for  operation  witli  a  view  to  suture  as  soon  as  indicated  in 
an  aseptic  result  can  be  obtained  ;  also  at  a  later  period  there  may  be  no  ^""^^  cases, 
doubt  as  to  the  advisability  of  freeing  a  nerve  from  constricting  scar  tissue  or 
callus.     But  wlien  the  conditions  are  less  well  marked  it  is  important  to 
decide  how  long  a  time  should  be  allowed  to  elapse  before  an  exploratory 
operation  is  performed  for  the  purpose  of  examining  the  damaged  nerve  and 
treating  any  morbid  condition  found  to  exist.    From  one  to  three  months  in  others  at  a 
have  been  mentioned  by  different  writers  ;  probably  two  months  would  allow  late  period, 
of  an  opinion  being  formed  as  to  tlie  prospects  of  recovery,  and  the  rule  may 
be  laid  down  that  if  by  that  time  there  are  no  signs  of  progressive  improve- 
ment, circumstances  being  favourable,  the  operation  should  be  done. 

It  has  been  suggested  that  the  contraction  of  the  scar  of  the  operation 
wound  might  add  to  the  patient's  troubles,  but  the  risk  of  this  is  small,  and 
when  the  wound  remains  aseptic  and  heals  by  first  intention  there  should  be 
none. 

It  is  difficult  to  come  to  any  conclusions  from  tbe  recorded  cases  as  to  Results  to  be 
the  results  which  may  be  expected  from  these  operations  on  nerves,  because,  expected, 
as  before  stated,  the  patients  have  usually  not  been  long  enough  under 
observation.  As  far  as  they  go,  however,  they  are  encouraging,  and  the 
prospects  of  recovery  are  so  often  hopeless  if  operations  are  not  undertaken, 
that  there  can  be  no  doubt  they  ought  to  be  performed  when  the  indications 
ooint  towards  interference. 

There  have  been  8  cases  of  suture  recorded — (Nop.  7,  10,  11,  12,  13,  15,  Suture  in  eight 
30,  and  39).    In  3  of  these  the  restoration  of  function  was  satisfactory  (one  ^^^^s. 
being  a  bayonet  wound) ;  in  2,  pai-tly  satisfactory ;  and  in  3,  there  was  no 
improvement  as  long  as  they  remained  under  observation. 

Of  freeing  nerves  from  constriction  by  scar  tissue,  callus,  &c.,  there  have  Freed  from 
been  18   cases— (Nos.  4,   5,   G,  8,  9,  17,  18,  19,  23,  29,  31,  32,  33,  34,  cicatrix  in  17 
36,  37,  38,  and  40).    In  3,  complete  recovery  is  said  to  have  taken  place,  and 
partial  recovery  in  9  ;  2  were  not  improved ;  and  in  5  the  result  was  not 
ascertained. 

As  to  the  methods  of  performing  these  operations  the  ordinary  rules  of 
surgery  must  be  followed. 

In  cases  of  complete  division,  perineural  sutures  are  considered  by  Civil  Operatiou  for 
Surgeon  A.  Young  to  be  better  than  those  passing  through   the  nerve  complete 
substance  when  the  divided  ends  can  be  readily  brought  into  apposition 
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(Case  13)  ;  his  method  of  splitting  the  intervening  fibrous  tissue  when  the 
divided  ends  will  not  come  together,  is  also  worthy  of  note  (Case  11). 
Whet)  in  cases  of  constriction  by  fibrous  tissue,  or  partial  division,  or  both, 
the  nerve  is  found  bulbous  at  the  injured  point,  the  question  arises,  Should 
the  swollen  part  be  excised  or  not  ?  The  course  to  be  followed  would  appear 
to  depend  on  the  amount  of  function  remaining.  If  the  nerve  is  practically 
destroyed,  it  is  better  to  excise  and  suture,  but  if  not,  to  be  content  with 
removing  the  constricting  tissues. 

The  following  remarks  by  Civil  Surgeon  L.  G.  Irvine  on  cases  treated  by 
him  are  inserted  here.  After  dealing  with  concussion  and  quoting  a  case 
(No.  28)  given  below,  he  coutinues  : — 

Remarks  by  Civil  "The  other  cases  of  injury  to  nerve  trunks  which  I  observed,  I  may 
Surgeon  Irvme.  briefly  summarise.  Including  the  case  just  detailed,  they  number  17,  and 
they  fell  into  two  classes  :  In  the  first,  the  symptoms  pointed  to  complete 
section  of  the  nerve  trunk  ;  in  the  second,  to  a  partial  injury  only,  by 
laceration,  contusion,  or  constriction  by  cicatricial  tissue.  In  the  former 
class  there  was  complete  anaesthesia  and  paralysis  of  motor  power  in  the 
sensory  and  motor  distribution  of  the  nerve.  Six  cases  were  of  this  type, 
4  being  cases  of  musculo-spiral  paralysis  complicated  by  fracture  of  the 
humerus.  Two  of  these  were  operated  on,  and  the  continuity  of  the  nerve 
was  in  each  case  found  to  be  entirely  destroyed  to  the  extent  of  an  inch 
or  more,  a  firm  mass  of  fibrous  tissue  marking  the  direct  track  of  the  bullet. 
In  both  cases  suture  was  attempted,  but  in  one  approximation  was  imperfect. 
The  other  patients  were  not  operated  on.  Of  the  remaining  2  cases  of  this 
type,  one  was  a  case  of  paralysis  of  the  ulnar  nerve  in  the  forearm,  when  opera- 
tion showed  the  same  condition  of  breach  of  continuity  as  I  have  just 
described.  Here  also  nerve  suture  was  attempted,  but  the  ends  of  the  nerve 
could  not  be  brought  fully  together.  The  last  case  was  that  of  apparent 
section  of  the  sciatic  nerve,  already  detailed  (28).  in  which  operation  revealed 
no  apparent  gross  lesion  of  the  nerve  trunk.  Although  this  case  possesses 
much  interest  as  showing  the  effects  of  concussion  or  slight  contusion,  yet 
the  evidence  of  the  other  cases  tends  to  show  that  complete  paralysis  of  the 
functions  of  a  nerve  from  this  cause  is  comparatively  uncommon  although  the 
condition  ma,y  enter  as  a  partial  factor  into  many  cases  of  nerve  injury.  One 
can  scarcely  say  that  the  operation  of  nerve  suture  gave  much  hope  in  these 
cases  of  any  future  return  of  function  in  the  nerve  ;  nevertheless,  the  operation 
is,  I  think,  a  justifiable  one,  and  should  be  undertaken  if,  after  the  lapse  of  a 
few  weeks,  no  improvement  takes  place. 

"  Of  the  second  type  of  nerve  injury,  that  of  partial  destruction  of  a  nerve 
trunk,  I  saw  11  cases,  the  ulnar  nerve  being  involved  in  3,  the  median  in  1, 
the  median  with  the  ulnar  in  1,  both  popliteal  nerves  in  2,  and  the  external 
popliteal  in  1,  the  sciatic  in  1  and  the  musculo-spiral  in  2. 

"  The  general  symj)toms  were  similar  in  all.  In  most  there  was  great 
pain,  tingling,  and  hypergesthesia  over  part  or  the  whole  of  the  sensory 
distribution  of  the  nerve,  with  paresis  or  paralysis  of  a  number  or  the  whole  of 
the  muscles  suj)plied  by  it.  Sometimes  anaesthesia  was  present  in  place  of 
hypersBsthesia.  At  the  outset,  and  usually  for  10  days  or  a  fortnight,  the  pain 
and  hyperaesthesia  were  intense  as  a  rule,  requiring  in  almost  every  case  the  use 
of  opium  or  morphia.  After  a  time  amelioration  of  this  symptom,  as  a  rule, 
set  in  ;  the  motor  power,  when  it  did  recover,  did  so  more  tardily.  In  one  case 
where  both  popliteal  nerves  were  involved,  and  in  a  second  where  the  external 
popliteal  was  alone  implicated,  there  was  steady  progress  towards  recovery  of 
complete  function  without  operation. 

"  But  in  the  case  of  laceration  or  contusion  of  the  great  sciatic  in  the 
buttock  (Case  28),  pain  and  hypersesthesia  of  the  inner  side  of  the  foot  were  very 
persistent,  and  the  paralysis  of  the  long  flexors  and  extensors  of  the  toes  and 
of  the  joeronei  and  intrinsic  muscles  of  the  foot,  had  shown  practically  no 
improvement  at  the  end  of  three  months  after  receipt  of  the  injury.  In  such 
a  case  I  am  convinced  operative  interference  was  indicated. 

"In  6  of  the  other  cases  the  nerve  was  exposed  by  operation.  The 
conditions  found  were  interesting  :  in  one  case  the  ulnar  nerve  was  implicated 
in  the  upper  arm.  It  was  freed  from  cicatricial  tissue,  and  stretched,  but 
although  the  symptom  of  pain  was  ameliorated,  there  was  still  practically 
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complete  paralysis  of  motion  and  sensation  in  the  parts  supplied  by  the  nerve 
six  months  later.  In  a  similar  case,  in  which  pain  was  again  the  prominent 
symptom,  the  ulnar  nerve  was  exposed.  No  actual  loss  of  substance  was 
found,  but  the  nerve  was  constricted  by  a  strong  band  of  fibrous  tissue,  above 
which  was  a  slight  bulbous  expansion  of  the  nerve  trunk  ;  the  nerve  was 
freed  and  relief  of  pain  followed.  Again,  a  similar  condition  was  found  in  the 
third  case  of  injury  to  the  ulnar  nerve  in  the  forearm,  the  nerve  being 
compressed  by  a  firm  band  of  fibrous  tissue  binding  it  down  to  the  deep 
flexors.  There  was  no  loss  of  substance.  There  had  been  anaesthesia  in  this 
case  over  the  distribution  of  the  ulnar  nerve  in  the  hand  and  wrist,  and  sensa- 
tion gradually  and  steadily  returned  when  the  pressure  had  been  relieved. 

"  In  a  fourth  case  the  median  nerve  had  been  injured,  and  pain  was  again 
an  urgent  symptom.  The  nerve  was  exposed  in  the  course  of  a  bullet  wound  in 
the  upper  part  of  the  forearm,  and  found  cut  across  to  the  extent  of  one-third, 
and  bound  down  by  cicatricial  tissue  ;  the  nerve  was  freed,  and  m^irked 
improvement  of  the  sensory  symptoms  followed. 

"  In  a  fifth  case  a  spicule  of  bone  from  a  fractured  humerus  was  found  to 
have  transfixed  the  musculo-spiral  nerve. 

"The  last  case  was  only  a  partial  operation — nerve  stretching — and  was 
not  performed  at  the  seat  of  injury.    Benefit  was  only  temporary. 

"  On  the  whole  the  results  of  operative  interference  in  these  cases  have  been 
encouraging.  Sensory  improvement  has,  as  a  rule,  been  much  more  mark  d 
than  motor  improvement.  I  am  inclined  to  think  that  where  the  symptoms 
point  to  contusion  or  laceration  of  the  nerve,  and  where  the  sensory  symptoms 
remain  severe  at  the  end  of  a  month,  or  where  by  that  time  no  improvement 
has  then  taken  place  in  the  motor  symptoms,  interference  is  called  for." 

The  following  notes  give  as  full  details  of  the  cases  recorded  during  the 
Boer  War  as  are  available  : — 


Gunshot  Wounds  of  Nerves. 
Perforations. 

Case  1, — Private  S.,  wounded  15th  January,  1900  ;  admitted  4  General  Musculo-spiral- 
Hospital,  Mooi  River,  six  days  later.    Entrance  (Mauser)  l  inch  above  centre  Aseptic— 
of  ant.  axillary  fold  ;  exit  in  kink  of  post,  fold — both  scabbed  over.    Marked  ComTrtl~ 
wrist-drop,  but  triceps  not  paralysed  nor  sensation  entirely  lost  on  backs  of  recorcry^ 
fingers. 

On  26th  January,  exploratory  incision  made  across  axiUa.  In  following 
musculo-spiral  nerve  back  through  the  cicatrix,  with  the  finger,  as  it  winds 
under  the  main  artery,  it  was  seen  to  be  glued  to  latter  by  a  small  tarry- 
looking  blood-clot,  the  separation  from  which  caused  profuse  hsemorrhage. 
The  rent  in  the  artery  was  cut  through  after  tying  vessel  above  and  below, 
and  when  the  blood  was  cleared  away  a  small  round  perforation  was  found  in 
the  nerve  where  adherent,  which  admitted  the  blunt  end  of  a  probe.  About 
one-third  of  the  nerve  fibres  were  cut  across  in  the  perforation.  Nerve  trunk 
cleaned  and  replaced  in  its  bed.  Wound  healed  by  first  intention.  Wrist- 
drop improving  two  months  after,  when  invalided  to  England. 

After  SIX  months  "  muscular-spiral  paralvsis  had  disappeared  "  (Netley 
Eecords).  Now  (1904)  he  writes  to  say  that  his  arm  and  hand  have 
perfectly  recovered,  adding,  "  I  can  hardly  tell  that  my  hand  was  ever  crippled 
at  aU."— (Major  S.  F.  Freyer,  B.A.M.C.) 

Case    2.— Sergeant  S.,  wounded  January,  1900;  admitted  4  General  Median- 
Hospital,  Mooi  River,  24th  January,  1900.     Healed  Mauser  wound,  trans-  Aseptic— 
versely  through  upper  arm,  passing  in  front  of  humerus.     Numbness  and  Recored^ 
partial  paralysis  of  muscles    supphed  by   median  nerve ;    pain  in  nerve 
distribution,  especially  on  hot  days. 

About  a  fortnight  after  injury,  the  nerve  was  explored  in  the  bullet 
track,  and  found  to  have  been  perforated  by  the  bullet.  The  perforation  was 
central  and  admitted  an  ordinary  probe.  Some  of  the  nerve  fibres  had  been 
cut  across  in  the  perforation.    Nerve  merely  replaced  in  its  bed,  and  wound 
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closed.  Healed  by  first  intention  ;  when  invalided  after  two  months,  little,  if 
any,  improvement. 

Now  (1904)  serving;  great  improvement,  but  some  slight  paralysis 
apparently  remains,  as  "he  says  he  cannot  clench  his  fist,  and  there  is  some 
wasting  of  the  muscles,  though  the  finger  joints  are  not  stifiV — (Civil 
Surgeon  F.  R  Martin  and  Major  S.  F.  Feeyer,  KA.M.C.) 


Median — 
Aseptic — 
Explored — Com- 
plete recovery 
(not  Mauser). 


Case  3. — Sergeant  L.,  wounded  24th  January,  1900  ;  admitted  4  General 
Hospital,  Mooi  River,  nine  days  later.  Entrance  1|-  inches  above  and  a 
little  outside  internal  condyle  left  arm ;  X-rays  showed  revolver  bullet 
lodged  over  deltoid  muscle — raking  wound — due  to  his  revolver  going  off 
accidentally. 

Large  hsematoma  over  arm,  with  oedema  of  forearm  and  hand ;  partial 
anaesthesia  of  median  supply,  but  flexor  muscles  apparently  unaffected.  For 
lesions  of  vessels,  see  Case  No.  83,  "  Gunshot  Wounds  of  Blood  Vessels." 
Operation  on  12th  day.  A  slit  was  found  in  median  nerve  which  left  three- 
quarters  of  trunk  sound  on  outer  side  and  a  small  strand  of  fibres  on  inner 
side  ;  less  than  a  quarter  of  the  fibres  were  thus  cut  across  in  the  irregular 
perforation  made  by  the  bullet,  apparently.  Nerve  merely  replaced  in  its 
bed.    Wound  healed  by  first  intention. 

Invalided  to  England.  Now  (1904)  serving  ;  perfect  recovery  ;  "sensation 
and  motion  normal." — (Major  S.  F.  Freyer,  FuA.M.C.) 


]nternal 
popliteal — 
Septic  (?)— 
Released  from 
cicatricial 
pressure— 
RecoveriDg. 


Case  4. — At  Mooi  Eiver  (4  General  Hospital),  Mr.  Stanley  Copley  cut 
down  on  the  internal  popliteal  nerve  (13th  July,  1901,  Private  T.)  to  release 
it  from  cicatricial  pressure  in  an  old  scar  following  a  Mauser  wound  (septic  ?). 
He  found  also  a  string  of  cicatricial  tissue  leading  from  entrance  and  exit 
wounds  through  the  nerve  trunk  in  such  a  manner  as  to  suggest  that  the 
nerve  had  been  perforated  by  the  bullet.  Improvement  followed  soon  after, 
but  later  history  not  to  be  obtained. — (Major  S.  F.  Freyer,  R.A.M.C.) 


Popliteal — 
Aseptic — Com- 
pression 
relieved — • 
Recovered. 


Case  5. — M.,  wounded  24th  January,  1900  ;  admitted  General  Hospital, 
Maritzburg,  seven  months  later.  Entrance  (Mauser)  in  mid-line,  post,  aspect 
right  thigh,  1^  inches  above  flexture  of  knee  joint;  exit  on  outer  aspect  of 
leg,  f  inch  in  front  of  head  of  fibula.  "  Wound  had  been  aseptic  and  long 
healed  "  ;  marked  atrophy  right  gastrocnemius  and  some  wasting  of  peronei ; 
complete  anaesthesia  of  greater  part  of  outer  border  of  sole  of  foot,  inner 
aspect  of  heel  and  dorsal  and  plantar  surfaces  of  three  outer  toes.  Popliteal 
nerves  explored ;  internal  "  found  mucli  thickened,  firmly  embraced  in  dense 
scar  tissue,  and  there  was  evidence  that  it  had  been  perforated  by  the 
bullet  "  ;  external  only  slightly  involved  ;  both  dissected  free  and  scar  tissue 
]'eraoved  as  much  as  possible.  Healed  by  first  intention  ;  systematic  massa,ge. 
After  a  month,  muscular  power  fully  restored  ;  sensation  practically  normal ; 
discliarged  to  "  duty." — (Civil  Surgeon  A.  Young.) 

Note. — Patient  says  he  is  still  (February,  1904)  troubled  with  the  wound, 
but  exact  condition  not  ascertained. 


Sciatic—  Case   6. — -W.,  wounded  3rd  December,  1900  ;    compound  fracture  of 

Septic—  ^  femur  in  mid-third  ;  motor  and  sensory  paralysis  below  knee  joint  followed 

caUus—  ^^"^  '  "^o^^^^  5        months  later  wound  healed  and  fracture  united,  but  paralysis 
Improved.  persisted. 

Sciatic  nerve  explored  ;  "  found  buried  in  a  mass  of  cicatricial  tissue  and 
closely  adherent  to  the  femur  at  the  seat  of  fracture."  The  nerve  was  released, 
and  a  small  spicule  of  bone  embedded  in  it  was  removed.  "  At  one  spot  it 
appeared  to  have  been  perforated  by  the  bullet."  Under  massage  and 
electricity  improved  a  good  deal  ;  able  to  walk  with  a  special  boot.  Invalided 
after  three  months.  - 

Now  (November,   1903)  leg  is  said  to  be  very  weak,  to  swell  after 
walking,  and  to  be  subject   to   profuse   perspiration. — ■  (Netley  Hospital  ^ 
Records.) 
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Partial  Division. 

Case  7. — Entrance  2  inches  above  and  ^  inch  behind  'xternnl  condyle  of  Muscijlo-spiral — 
humerus  ;  exit  |-'inch  lower  on  arm,  at  inner  edge  of  biceps.  s'^t^^^d"" 

Complete  posterior  interosseous  paralysis,  and  lowered  radial  sensation.  Recovering 
After  three  weeks  no  change  but  deepening  of  anaesthesia,  and  formication 
when,  wound  manipulated.  Nerve  explored  by  Mr.  Watson  ;  "  found  V-shape 
notch  cut  in  its  outer  border  "  ;  the  margins  of  notch  were  refreshed,  and  the 
gap  closed.  Badial  sensation  fairly  good  10  days  later,  but  motor  symptoms 
continued.  After  nine  months,  steady  but  very  slow  improvement. — 
(Mr.  Makins.) 


Case  8. — R.,  wounded  18th  February,  1900,  through  upper  arm  ;  Ulnar— Released 
admitted  30th  day.  from  cicatrix— 

Paralysis  of  ulnar  nerve.    Nerve  explored,  and  "  found  involved  in  dense  -"-ecovenng. 
scar  tissue  ;  at  point  of  impact  of  bullet  there  was  a  loss  of  one-third  of  its 
substance  "  transverseh^ ;  dissected  free.    Two  months  later  area  of  anaesthesia 
diminished ;    hand  much  stronger  and  more  useful. — (Imperial  Yeomanry 
Hospital  Report.) 

Case  9. — C,  wounded  18th  February,  1900.    Entrance  2  inches  outside  Musculo- 
sternal  end  of  clavicle  ;  exit  below  spine  of  scapula,  over  infra-spinous  fossa.     j^*^^^^^'!  f~~ 

Paralysis  of  muscles  supplied  by  musculo-cutaneous.    The  plexus  was  cicatrix— ^''^^^ 
explored,  and  "the  upper  cord  found  injured  and  involved  in  cicatricial  Result  unknown, 
tissue  "  ;  dissected  free.    No  further  notes. — (Civil  Surgeon  Stuart.) 


Complete  Division. 

Case  10. — X.,  Mauser  wound  through  back  of  thigh,  from  side  to  side,  at  External 
junction  of  mid.  and  lower  thirds.    After  six  weeks  admitted  with  wound  popliteal — 
suppurating  and  complete  paralysis  of  external  popliteal  nerve.    When,  four  sutured"— Result 
weeks  later,  the  wound  had  healed,  nerve  was  explored — found  divided  and  unknown, 
sutured.    Very  little  improvement  when  invalided  a  month  later. — (Imperial 
Yeomanry  Hospital  Report.) 


Case  11. — P.,  wounded  27th  February,  1900 ;  admitted  11  days  later.  Ulnar— 
Wound  (Martini-Henry),  through  right  forearm,  just  below  int.  condyle,  had  Aseptic- 
healed  on  admission.    Complete  motor  and  sensory  paralysis  in  ulnar  distri-  ^g^g'^^^^o. 
bution  ;  atrophy ;  skin  pale  and  scaly,  tendmg  to  ulcerate.    On  33rd  day  (^^^^  Mauser), 
nerve  exposed — "  found  completely  divided,  with  interval  of  2|- inches  between 
the  ends,  which  were  buried  in  dense  cicatricial  tissue"  ;  no  bulbous  swelling 
of  proximal  end,  and  distal  not  much  shrunken.    Exit  wound  had  suppurated. 

Fibrous  cicatrix  split  longitudinally  in  several  places,  and  ends  approxi- 
mated as  much  as  possible  by  catgut  sutures. 

Healed  by  first  intention  ;  trophic  changes  gradually  disappeared ;  motor 
power  gradually  but  fully  restored,  and  sensory  lunction  beginning  to  improve 
when  (date  not  given)  invahded  to  Canada. — (Civil  Surgeon  A.  Young.) 

Case  12.-— H.,  wounded  5th  March,  1900,  by  Mauser  at  500  yards  range.  Ulnar— 
Entrance  in  middle  of  back  of  right  arm,  4  inches  above  elbow  ;  exit  on  inner  Aseptic- 
surface,  6|  inches  above  int.  condyle.    Complete  paralysis  of  ulnar  nerve.         Sutured— ISTot 

On  30th  day  nerve  explored — found  completely  divided  ;  sutured.  improve  . 

A  month  after  the  paralysis  was  not  improved;  invahded  to  England, 
and  finally  "  discharged  from  the  Army,  the  function  of  the  nerve  not  having 
been  restored  to  any  extent." — (Major  Lougheed,  R.A.M.C.) 

Date  of  discharge  not  given.    This  case  possibly  was  not  long  enough 
under  observation. 

(6786)  2  1  2 
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Median  (bayonet 
wound) — 
Aseptic — 
Sutured — 
Recovered  (?) 


Case  13.^ — B.,  wounded  by  bayonet  17th  May,  1900,  in  flexor  surface 
right  forearm  just  above  wrist ;  admitted  75th  day  ;  wound  healed.  Complete 
motor  and  sensory  paralysis  of  median  below  the  wound  ;  thenar  eminence 
much  shrunken;  skin  blanched;  desquamation,  local  thickenings,  and  lowered 
temperature  of  fingers  affected ;  numerous  small  ulcers  on  fingers,  with 
tendency  to  "  clubbing." 

On  83rd  day  nerve  explored — found  completely  severed  ;  proximal  end 
bulbous,  distal  shrunken  and  thread-like  ;  both  embedded  in  scar  tissue. 
Dissected  free  and  pared  till  healthy  fibres  appeared,  leaving  gap  of  1  inch ; 
ends  sutured  perineurally.  Union  by  first  intention.  Sensation  restored  in 
24  hours  ;  trophic  changes  in  great  measure  corrected  in  a  few  days  ;  motor 
function  restored  more  gradually,  but  satisfactorily.  At  end  of  January, 
1901,  function  of  hand  practically  quite  normal  ;  a  little  clubbing  of  fingers 
remains. — (Civil  Surgeon  A.  YouNG.) 


Note. — In  answer  to  letter  of  inquiry,  21st  January,  1904,  it  is  stated 
that  this  man's  hand  is  still  feeble  and  much  crippled  ;  he  cannot,  for  instance, 
"  turn  the  handle  of  a  door  with  it." 


Brachial 
plexus — 
Aseptic — 
Explored — H'o 
nerve  completely 
divided — 
Recoverins:. 


Direct  Lesion :  Its  Nature  not  Ascertained  in  Some  Cases. 

Case  14. — An  officer.  [See  Case  30,  "Gunshot  Wounds  of  Arteries,"  for 
entrance  and  exit  wounds,  and  damage  to  axillary  artery  with  resulting 
aneurysm.)  The  whole  arm  and  hand  practically  was  paralysed,  with  loss  of 
sensation,  as  evidenced  by  a  severe  scald  of  hand  from  his  having  dipped  it 
into  hot  water,  soon  after  receipt  of  wound,  to  relieve  intense  pain,  without 
noticing  that  the  water  was  scalding  hot.  The  rent  in  the  artery  lay  between 
the  heads  of  origin  of  the  median  nerve. 

When,  during  the  operation  on  the  aneurysm,  the  axillary  space  was 
being  flushed  out,  no  injury  to  any  nerve  in  the  plexus  was  seen.  As  patient 
was  very  weak,  there  was  no  time  for  a  minute  examination  of  the  various  nerve 
trunks  of  the  plexus  for  other  lesions.  Healed  by  first  intention  ;  pain  much 
relieved  by  operation  on  aneurysm.  When  sutures  removed  10th  day  he  was 
able  to  move  arm  from  side,  but  no  further  perceptible  improvement  in  nerve 
functions  when  invalided  to  England  68th  day  from  receipt  of  wound. 
Massage  continued,  with  electrical  treatment.  Developed  "glossy  skin,"  with 
wearying  pain,  mental  depression,  &c.  After  18  months  arm  and  forearm 
normal;  wrist-drop,  "  glossy  skin,"  and  mental  depression  passed  off;  thumb 
improving,  but  fingers  still  useless,  and  sensation  incomplete  below  wrist. 
Could  hold  a  stick  between  thumb  and  hand  ;  allowed  to  rejoin  his  regiment, — 
(Major  S.  F.  Freyer,  KA.M.C.) 


Median — 
Aseptic — 
Excision  of 
neuroma  with 
suture — 
RecoTering  (?). 


Case  15. — C,  wounded  1st  September,  1900,  by  fragment  of  cartridge 
casing  ;  admitted  12th  day.  Median  nerve  damaged  just  above  wrist ;  stiff- 
ness of  flexors  of  fingers  ;  difficulty  in  opposing  thumb ;  anaesthesia  of  palmar 
and  dorsal  aspects  of  terminal  phalanx  of  forefinger,  and  of  palmar  aspect  of 
that  of  thumb ;  slight  blanching  of  palmar  skin  of  thumb  and  forefinger ; 
gradually  became  worse.  Operation  47th  day  ;  neuromatous  thickening  which 
had  developed  round  a  small  fragment  of  metal  was  excised,  and  nerve  sutured. 
Healed  by  first  intention.  When  invalided  1 1  days  later  sensation  perfect  in 
iniddle  finger,  in  thumb  as  far  as  terminal  phalanx,  and  in  forefinger  as  far  as 
middle  phalanx  ;  power  of  opposing  thumb  recovered  ;  trophic  changes  much 
improved. — (Civil  Surgeon  A.  Young.) 


Musculo-spiral — 
Explored — No 
lesion  found — 
Result  unknown 
(not  Mauser). 


Case  16.' — Shell  fragment  entered  axilla  causing  large  extravasation 
of  blood,  and  paralysis  of  musculo-spiral  nerve.  Operation ;  "  the  piece 
of  shell  was  found  in  contact  with  nerve,  but  latter  showed  no  sign  of 
injury."  Sensation  returned  shortly  after,  but  in  the  six  weeks  previous 
to  invaliding,  there  was  no  improvement  in  motor  paralysis.' — (Civil  Surgeon 
J.  W.  Smith.) 
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Case  17. — L.,  wounded  2nd  July,  1900,  from  explosion  of  cartridge  and  ^g^*^f|J^i;^glggggjj 

fragment  of  metal  lodging  in  palm  of  hand.    Deep  suppuration ;  anaesthesia  from^'ckatrix— ^ 

of  finger  supply  of  median  nerve  ;  some  wasting  of  thenar  eminence  ;  inability  improving  (not 

to  oppose  thumb.  On  17th  day  pus  evacuated  and  metal  removed  ;  anaesthesia,  Mauser), 
motor  defects,  and  trophic  changes  became  more  marked.  Twenty-three  days 
later  scar  in  palm  dissected  out  and  nerve  and  its  branches  freed  from  cicatrix  ; 
healed  by  first  intention;  with  massage,  in  18  days,  palmar  sensation  satis- 
factory ;  still  comparative  atrophy  of  thenar  eminence  and  stiffness  of  fingers. 
Invalided  to  England.  When  seen  later  slight  clubbing  of  ends  of  thumb, 
fore  and  mid  fingers,  which  had  a  deeply-coloured  congested  appearance. — 
(Civil  Surgeon  A.  Young.) 

Case  18. — Wounded  18th  February,  1900;  admitted  Netley  3|- months  Median  and 
later.    Entrance  inner  side  left  forearm  3  inches  above  wrist ;  exit  in  front  of  radial- 
lower  end  of  radius — both  healed  ;  loss  of  sensation  in  median  and  radial  jje^g^sed  from 
distribution  ;  median  explored,  "  found  slightly  thickened  "  ;  dissected  free  of  cicatrix — 
"  some  scar  tissue."     Rejoined  his  regiment  for  duty  after  two  months. —  Recovered. 
(Netley  Records.) 

Case  19. — R.,  wounded  11th  December,  1899.    Entrance  (Mauser)  in  Ext.  popliteal- 
centre  of  patella ;  exit  behind  and  slightl}^  below  head  of  fibula ;  complete  ^ 
paralysis  of  external  popliteal  nerve.    On  26th  day  the  "  wound  having  cicatrix— Not 
healed,"  the  nerve  was  explored  ;  found  enlarged  and  thickened  at  one  spot  improved  ? 
and  constricted  below  this,  but  no  divided  part  could  be  seen  ;  adherent  to 
bullet  track  ;  released  from  adhesions.    When  invalided  to  England  28  days 
later  no  improvement  had  occurred.     Finally  discharged  from  army  still 
suffering  from  paralysis. — (Major  Lougheed,  R.A.M.C.) 

Case  20.— Wounded  21st  Feb  uary,  1900,  through  upper  arm.    Complete  Musculo-spiral — 

paralysis   of  musculo-spiral   nerve,    wasting   of    muscles,    wrist-drop    and  Aseptic — 

anaesthesia  of  radial  distribution  area.    After  six  weeks  no  improvement  ;  g^^j°'*^'^~~jj 

nerve  explored;  "found  swollen  and  pinkish,  but  no  sign  of  it  having  been  congested  

even  partly  divided  '"' ;  sheath  incised.  Recovered. 

This  man  passed  througii  Netley  the  same  year,  and  it  is  noted  that 
there  was  still  some  weakness  of  the  extensors,  though  they  were  rapidly 
improving;  rejoined  for  duty. — (Surgeon-Captain  Stuart,  V.A.) 

Case  21. — 0.,  Mauser  wound  from  before  backwards  through  axilla  ;  Brachial 

admitted  third  day.     Wound  healed  ;  wrist-drop  ;  loss  of  power  in  all  fingers,  plexus — 

of  flexion  and  extension  at  elbow  joint,  and  of  sensation  in  ulnar  and  musculo-  Exp^ored^No 

spiral  areas.                                                                                ^  ^  lgg-Qjj  seen— 

The  nerves  were  exposed  seven  days  later,  but  none  had  been  injured,  as  Recovering, 
far  as  could  be  seen.    Some  weeks  later,  slight  improvement,  but  arm  still 
useless  ;    after  six  months,  very  slow  improvement,— (Imperial  Yeomanry 
Hospital  Report.) 

Case  22. — X.,  Mauser  wound  through  axilla.    Severe  pain  m  course  of  Bracliial 
the  radial  nerve  ;  "  after  a  long  course  of  treatment  by  local  applications,  &c.  ;  plexus- 
nerves  in  wound  track  were  explored,  but  with  no  good  result." — (Imperial  Ex^^oreX-No 
Yeomanry  Hospital  Report.)  im^provement.° 

Case  23. — G.,  wounded  1st  April,  1900,  through  axilla;  admitted  r2th  Brachial 

day.    Axillary  plexus  implicated,  and  artery  also  affected — pulse  absent ;  Plexus— 

unable  to  flex  or  extend  elbow ;   wrist-drop  ;   unable  to  adduct  or  abduct  E^pbred— 

fingers,  or  extend  metacarpophalangeal  joints  ;  very  slight  power  of  flexion  of  Released  from 

wrist  and  fingers  ;  partial  anaesthesia  of  skin  of  forearm.  scar  tissue — 

After  7|-  weeks  no  improvement  ;  nerves  exposed,  but  only  very  slight  Slight  improve- 
amount  of  scar  tissue  found  implicating  them  ;  released  from  latter.  There 

w^as  very  little  improvement  five  weeks  later, — (Imperial  Yeomanry  Hospital  •  ■ 

Report.)  , 
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External 
popliteal — 
Aseptic — 
Explored — ^No 
lesion  seen — 
Recovering. 


Ulnar — 
Aseptic — 
Explored — No 
lesion  seen — 
Completely 
recovered. 


Case  24. — T.,  Mauser  wound  through  left  thigh,  May,  1902.  Paralysis 
of  ext.  popliteal  nerve.  After  three  months  nerve  exposed  in  bullet  track, 
but  found  quite  healthy  as  far  as  could  be  seen.  Arrived  at  Netley  December 
of  same  year  ;  put  on  regular  course  of  massage,  with  electrical  treatment. 
A  month  later  paralysis  began  to  improve,  and  in  three  months  ver}^  little 
dragging  of  toes  in  walking,  though  extensors  were  still  much  weaker  than  on 
other  side. — (Netley  Records.) 

Case  25. — H.,  wounded  19th  October,  1900.  Entrance  in  mid.  right 
scapula  ;  exit  under  outer  third  of  clavicle,  same  side.  Ulnar  paralysis,  with 
much  pain  in  distribution  of  nerve. 

"  On  14th  day  nerve  exposed,  and  found  to  all  appearance  quite  healthy." 
Massage  and  electricity  were  employed  perseveringly,  and  recovery  was 
complete  seven  months  after  receipt  of  wound. — (Netley  Records.) 


Ulnar — 
Aseptic — 
Explored — No 
lesion  seen — Not 
improved  after 
18  months. 


Great  sciatic — 
Aseptic — 
Explored — No 
lesion  seen— 
Recovered. 


Case  26. — C,  wounded  23rd  March,  1902.  Entrance  (Mauser)  at 
junction  of  mid.  and  lower  thirds  ot"  arm,  over  inner  side  of  biceps  ;  exit 
2  inches  above  and  a  little  posterior  to  internal  condyle,  "  Wound  healed 
without  suppuration." 

On  arrival  at  Netley  seven  months  later,  the  ulnar  nerve  was  paralysed 
below  the  elbow ;  main  en  gritfe  v/as  well  marked  ;  Earadic  contractility  was 
present  in  all  muscles,  but  a  much  stronger  current  was  necessary  to  produce 
it  than  on  the  sound  side.  Massage  -and  electricity  used  perseveringly  for 
three  months,  but  with  no  improvement.  On  18th  Eebruary,  1903,  11  months 
after  injury,  the  nerve  was  exposed,  but  was  found  to  all  appearances  quite 
healthy  ;  it  was  not  involved  in  any  way  in  the  bullet  track.  The  patient  left 
the  hospital  18  months  from  date  of  wound,  "his  condition  being  practically 
the  same  as  when  admitted." — (Netley  Records.) 

Case  27. — J.,  wounded  28th  May,  1900,  through  thigh  (Martini  flesh 
wound)  at  junction  of  upper  and  mid.  thirds.  Foot  dropped  immediately,  and 
there  was  great  pain. 

After  three  and  a  half  months  the  great  sciatic  nerve  was  exposed— 
"  found  slightly  displaced,  but  otherwise  normal."  Operation  wound  took 
three  weeks  to  heal.  Arrived  at  Netley  two  months  after  operation  ;  paralysis 
of  leg  ;  both  flexors  and  extensors  responded  to  strong  Faradic  current ;  some 
voluntary  power  in  flexors,  but  none  in  extensors. 

Improved  slightly  under  four  months'  massage  and  electrical  treatment ; 
sent  to  Convalescent  Home  ;  after  three  months  more  he  joined  for  duty. — 
(Netley  Records.) 


G-reat  sciatic — 
Aseptic  (?) — 
Explored — No 
lesion  seen — 
Recovering  (?). 


Case  28, — X,,  wounded  18th  February,  1900.  Track  of  bullet  (Mauser) 
crossed  line  of  great  sciatic  nerve  in  mid-thigh.  Anaesthesia  of  outer  part  of 
leg  and  foot  ;  paralysis  with  wasting  of  large  muscles  of  calf,  long  flexors  and 
extensors  of  toes,  peronei  and  intrinsic  muscles  of  foot. 

Nerve  explored  on  eighth  day ;  the  hsemorrhagic  track  of  bullet  was 
found  passing  in  close  proximity  to  it,  and  there  was  extravasation  in  tissues 
around  ;  a  slight  fibrous  band  lay  over  the  nerve,  but  the  latter  was  quite 
intact."  Fibrous  band  divided.  Slight  return  of  sensation  and  motor  power 
in  a  few  days,  but  no  further  improvement  as  long  (time  not  given)  as  he 
remained  under  observation. — (Civil  Surgeon  L.  G,  Irvine.) 


Muscnlo-spira] — 
Aseptic  (?) — 
Relieved  from 
callus  pressure — 
Recovering. 


Case  29, — A,,  Mauser  wound  through  soft  parts  of  back  of  arm,  just 
below  spiral  groove,  injuring  bone,  but  not  fracturing  it.  Complete  paralysis 
of  musculo-spiral  nerve  below  (time  not  given)  ;  thickening  behind  humerus 
in  track  of  wound. 

Nerve  exposed  by  operation  ;  found  embedded  in  callus  ;  dissected  free. 
Sensation  returned  after  a  month  ;  "  some  fingers  could  be  extended,"  and 
improvement  appeared'  to  be  continuing, — (Imperial  Yeomanry  Hospital 
Report.) 

Median  nerve—  Qase  30. — W,,  wounded  23rd  July,  1900;  admitted  39  days  later. 

Resection  and      -f^j^^y       niedian  nerve.    No  improvement  three  weeks  later  ;   nerve  was 
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exposed  and  found  buried  in  mass  of  scar  tissue,  to  which  it  was  so  adherent  yuture— Result, 
that  resection  and  suture  were  performed.  impiove  . 

In  seven  weeks  after  operation  considerable  improvement ;  sensation  had 
returned,  though  not  perfectly,  and  movements  were  better.  After  14  months 
still  later  the  account  was  :  "  Hand  evidently  not  recovered,  though  it  was 
better  than  it  was  before." — (Imperial  Yeomanry  Hospital  Report.) 

Case  31. — Gunshot  fracture  of  humerus,  with  musculo-spiral  paralysis.  Musculo-spiral— 

After  fracture  had  united,  paralysis  did  not  improve.    Nerve  explored — found  4''^?^*^°r"r 
1         11  ,1  11  p  -i  T-i  1        Released  irom 

bound  down  to  bone  by  dense  scar  tissue  tor  2  inches,    iiiventually  complete  callus  (?)—Com- 

recovery  took  place. — (Imperial  Yeomanry  Field  Hospital.)  pie  te  recovery. 


Case  32. — C,  wounded  18th  July,  1901.  Fracture  of  humerus.  When 
fracture  had  united,  43  days  later,  he  was  found  to  have  musculo-spiral 
paralysis.  Two  days  later  nerve  was  exposed,  and  found  bound  down  by 
fibrous  bands  in  bullet  track  ;  nerve  much  attenuated,  softened,  and  of  a  bright 
pink  colour  ;  dissected  free. 

Slight  improvement  noticed  23  days  after  operation  ;  massage  begun. 
Fair  power  had  returned  to    all  the   muscles  two  months  later. — (Major 

LOUGHEED,  R.A.M.C.) 


Musculo-spiral - 
Aseptic — ■ 
Released  from 
cicatrix — 
Recoveriuff. 


Case  33. — G.,  gunshot  fracture  of  humerus  received  21st  April,  1900  ;  Musculo-spiral- 
arrived  at  Netley  three  months   later.     Fracture  united  ;  musculo-spiral 
paralysis.    The  nerve  was  exposed  eight  months  after  receipt  of  wound ;  caUus— No^*^"^ 
found  bound  down  by  cicatricial  tissue  at  seat  of  fracture ;  relieved  and  improvement, 
stretched. 

Very  little  improvement  three  months  after  operation  ;  invalided.  Now 
(1903)  writes,  "  My  arm  is  practically  the  same  as  when  I  was  discharged  from 
the  army." — (Netley  Records. ) 


Case  34. — ^P.,  wounded  6th  February,  1901,  through  axilla  injuring 
median,  musculo-cutaneous,  and  ulnar  nerves.  Nerves  exposed  in  axilla 
eight  months  later  ;  not  found  divided  ;  dissected  free  from  "  a  certain  amount 
of  scar  tissue  "  in  the  wound  track,  and  stretched.  Invalided  six  weeks  later. 
Writes  (November,  1903),  "There  is  no  improvement  whatever  in  my  arm  ; 
the  fingers  are  tightly  drawn  into  the  palm,  and  I  cannot  feel  anything.  The 
arm  and  hand  are  withered." — (Netley  Records.) 


Median,  musculo- 
cutaneous and 
ulnar — Aseptic — ■ 
Explored — Not 
found  divided — • 
Released  from 
scar — No 
improvement. 


Case  35. — Private  C,  wounded  18th  February,  1900  ;  admitted  6  General  Ulnar—  ^ 
Hospital  11  days  later.    Entrance  (Mauser)  on  outer  side  of  forearm  2  inches  :^septic  (?)— 
above  wrist ;  exit  at  juncture  of  mid.  and  upper  thirds  of  forearm  on  ant.  No^ieskfnTe^i— 
surface.    Felt  "  like  a  heavy  blow  "  when  hit.  Result  unknown. 

Partial  paralysis  of  ulnar  nerve. 

On  exploration  failed  to  find  any  divided  nerve  ;  profuse  haemorrhage 
took  place  from  ulnar  artery,  which  was  found  partly  divided  and  was  tied. — 
(Civil  Surgeon  J.  O.  Skevington.) 

Case  36. — Lance-Corporal  R.,  wounded  4th  December,  1899  ;  admitted  External 
2  General  Hospital  12  days  later.    Entrance  (Mauser?)  in  centre  of  patella;  popliteal- 
exit  behind  and  slightly  below  head  of  fibula.    The  wounds,  wdiich  were  small,  Peptic—  ^ 
circular,  and  clean,  did  not  heal  for  another  week.  Scatrix— Result 

Complete  motor  paralysis  of  external  popliteal  nerve,  with  partial  loss  unknown, 
of  sensation ;  tender  bulbous  enlargement  felt  on  it  above  and  behind  head 
of  fibula.     On  34th  day  explored  by  Civil  Surgeon  Pegg ;   "  nerve  found 
enlarged  and,  below  this,  narrowed  but  not  divided." 

Released  from  adhesion  to  bullet  track  healed  by  first  intention  ;  no 
improvement  apparent  a  month  later  when  invalided.— (Records  2  General 
Hospital.) 

Case  37.— Private  B.,  admitted  1  General  Hospital  with  septic  wound.  Ulnar— Septic- 
Entrance  in  middle  of  forearm  on  outer  aspect ;  exit  at  inner  edo-e  of  ulnar  Released  from 

°  cicatrix — Result 


1\  inches  from  its  lower  end.  Symptoms  of  complete  ulnar  paralysis.  Two 
months  later,  when  wounds  had  healed,  an  exploration  of  nerve  was  made 


unkuowu. 
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found  involved  in  scar,  thickened  and  indurated  for  ^  inch,  but  not  divided  ; 
released  ;  wound  healed  by  first  intention  ;  final  result  not  known. — (Civil 
Surgeon  E,  Thornton.) 


Great  sciatic — 
Released  from 
cicatricial 
pressure — 
Recovering. 


Case  38. — Entrance  left  loin  ;  exit  at  lower  margin  of  buttock.  Immediate 
and  complete  motor  and  sensory  paralysis  of  internal  popliteal  nerve. 

After  14  days  hyperaesthesia  developed  in  distribution  of  internal  popliteal 
nerve  ;  superficial  pain  greatest  in  sole  of  foot ;  muscles  of  calf  very  tender. 
The  pain  increased,  and  24  days  later  patient's  suffering  was  so  great  that 
Civil  Surgeon  Thornton  explored  nerve.  It  was  embedded  in  firm  cicatricial 
tissue  close  to  sciatic  notch,  which  compressed  the  nerve  to  such  a  degree  that 
a  "  waist"  was  apparent  upon  it. 

Nerve  when  set  free  resumed  its  former  outline  ;  patient  relieved  for  a 
few  days,  but  neuralgia  then  returned  in  greater  intensity  than  ever.  Morphia 
injected,  but  with  little  effect ;  patient  became  hysterical.  Some  five  weeks 
later  a  sudden  improvement  took  place,  but  there  was  still  deep  tenderness  in 
calf  and  hypersesthesia  of  sole  of  foot ;  invalided  to  England.  A  year  later 
he  walked  fairly  well,  but  with  foot-drop,  and  still  complained  of  tenderness  in 
the  sole. — (Mr.  Makins.) 


Median,  ulnar 
and  musculo- 
spiral — ■ 
Aseptic — 
Explored  and 
resected — No 
improvement 
noticed  ten 
montlis  later. 


Case  39. — Wounded  in  lower  part  of  upper  third  of  arm,  fracturing 
humerus.  Immediate  and  complete  loss  of  power  and  sensation  below.  The 
humerus  after  three  weeks  was  united,  but  paralysis  was  still  complete  in 
distribution  of  median,  ulnar,  and  musculo-spiral  nerves  ;  wasting  of  forearm 
and  hand  ;  "  thickening  "  in  lower  third  of  arm.  After  four  months  explored 
by  Civil  Surgeon  Eve.  All  nerves  and  vessels  of  arm  united  in  one  firm 
bundle  of  cicatricial  tissue  ;  median  nerve  thickened  and  enlarged  for  1^  inches  ; 
ulnar  indurated,  but  continuous  ;  musculo-spiral  intact,  but  at  its  entrance  into 
groove  a  mass  of  callus  was  felt. 

A  sclerosed  and  thickened  portion  of  median  3^  inches  long  was  resected ; 
also  1  inch  of  sclerosed  ulnar,  and  both  were  sutured.  A  small  traumatic 
aneurysm  found  on  brachial  artery  and  vessel  ligatured  above. 

No  improvement  10  months  later  in  median  or  ulnar  distribution  ;  electric 
reaction  present  in  musculo-spiral  group. — (Mr.  Makins.) 


Musculo-spiral 
"  Complete 
paralysis  " — 
Aseptic — 
Released  from 
cicatrix — 


Case  40. — Lance-Corporal  G.,  wounded  23rd  July,  1901.  Entrance  in 
post,  surface  of  arm  2  inches  below  axilla ;  exit  in  centre  of  pectoral  margin 
3  inches  from  insertion  of  muscle.  Complete  paralysis  of  musculo-spiral  nerve 
since  receipt  of  wound. 

On  the  72nd  day  an  incision  was  made  along  the  lower  border  of  pectoralis 
Result  unknown,  niajor  in  the  axilla  by  Civil  Surgeon  C.  S.  Wilson,  exposing  musculo-spiral, 
median,  and  ulnar  nerves.  No  nerves  were  found  divided,  but  they  were 
liberated  from  "  some  thickened  tissue  "  found  in  bullet  track.  Wound  closed, 
with  drainage  at  lower  part.  "  Operation  wound  quite  healed,  but  no 
improvement  in  nerve  functions  when  he  left,"  16  days  later. — (Records 
2  General  Hospital.) 


Sciatic — 
Septic — Released 
from  cicatrix — 
Recovered. 


Case  41. — Trooper  G.,  wounded  30th  October,  1901.  Entrance  (deformed 
Mauser)  2  inches  behind  and  3  inches  above  head  of  fibula  ;  no  exit,  but 
bullet  removed  from  thigh  in  line  of  ant.  sup.  iliac  spine,  and  3  inches  below 
latter.  Original  wound  suppurated,  and  took  three  weeks  to  heal.  Had 
drop-foot,  with  pain  and  leg  drawn  up  for  a  year,  when  entry  wound  was 
explored  ;  "  sciatic  nerve  found  firmly  bound  down  in  scar  tissue  and  released. 
Rapid  recovery  followed,  and  drop-foot  passed  off  in  10  days.  Walks  well 
now  (21st  July,  1905),  though  he  cannot  yet  fully  flex  toes,  and  has  had  little 
toe  amputated  a  week  ago  on  account  of  contraction. — (Major  S.  F.  Fe.eyee, 
R.A.M.C.) 
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Cases  not  Explored. 

Case  42. — S.,  wounded  through  forearm  from  before  backwards  in  upper  ulnar—Septic— 
third,  fractm-ing  ulna  ;  arrived  at  Netley,  21st  January,  1900.     After  two  Not  explored— 
months  more  wound  had  healed,  leaving  ulnar  paralysis ;    slight   Faradic  -^^  improvemem;. 
irritability  remaining  in    abductor    indicis    and    nim.    digiti ;  reaction  of 
degeneration   not   complete.      In    November,    1903,    there    had  been  no 
improvement ;  hand  of  little  use,  and  causing  great  pain  at  times. — (Netley 
Records.) 

Case  43. — A.,  wounded  23rd  February,  1900;  musculo-spiral  paralysis  Mnsculo-spiral— 
from  "flesh  wound"  of  upper  part  right  arm  ;  arrived  at  Netley  104th  day  ;  ^q^^px°1qj?'^_ 
wound    healed  ;   "  diminished  Faradic    irritability  in    muscles  supplied  by  jq-^  improvement, 
musculo-spiral.    Therefore  progress  is  favourable,  and  power  should  return  in 
three  or  four  months."     Patient  writes  in  November,  1903  :  "  My  arm  is 
about  the  same,  except  that  it  has  got  a  little  thinner." — (Netley  Records.) 

Case  44. — H.,  wounded  (Mauser)  11th  December,  1899.     Fracture  of  Mnsculo-spiral— 
humerus,  with  musculo-spiral  paralysis  ;  arrived  at  Netley  77th  day ;  wound  -A-septic— Not 
healed  and  fracture  united  ;  no  deformity  or  callus  ;  regaining  power  slowly  ;  Recovered, 
massage  and  electricity  persisted  in.     Rejoined  his  regiment  for  duty  the 
225th  day. — (Netley  Records.) 

Case  45. — S.,  wounded  18th  February,  1900.    Entrance  in  front  in  floor  Brachial 

of  mouth  ;  exit  1  inch  below  spine  left  scapula  and  "  3f  inches  to  left  of  mid.   

dorsal  region."     Brachial  plexus  or  its  branches  damaged  ;    paralysis  and  Not  explored  

wasting  of  deltoid,  and  of  supra  and  infra  scapula  muscles  ;  no  noticeable  Discharged 
sensory  disturbance,  and  no  wasting  of  muscles  except  those  mentioned.  "  unfit." 
Invalided  to  England ;  "  discharged  medically  unfit  eight  months  later." — 
(Civil  Surgeon  A.  Young.) 

Case  46. — O.,  wounded  7th  June,  1900.     Entrance  1|-  inches  directly  Ulnar— Septic- 
above  internal  condyle  of  humerus  :  exit  1  inch  above  flexure  of  elbow,  in  explored— 
middle  of  front  of  arm  ;  when  admitted  eighth  day,  wounds  were  suppurating  ; 
evidence  of  damage  to  ulnar  nerve. 

Partial  loss  of  power  and  sensation  in  distribution  of  nerve  ;  no  trophic 
changes  in  skin. 

Functions  gradually  recovered,  and  in  a  week  were  well  advanced. — 
(Civil  Surgeon  A.  Young.) 

Case  47. — L.,  wounded  16th  July,  1900,  at  50  yards  range.     Entrance  Brachial  plexus— 

(Mauser)  3  inches  to  right  of  mid-sternum  ;  exit  1\  inches  above  post,  axillary  Aseptic— Not 

fold;  admitted  15th  day ;  wound  had  healed  asceptically ;  general  but  only  exploi'ef^— Com- 

i.-  1  1  I"  •       •  ^      ^       1     n  .  n     •  •  picte  rccoverv. 

partial  loss  ot  power  m  right  hand,  forearm,  and  arm  ;  flexion,  extension, 

promotion,  and  supination  movements  being  weakened  ;  no  loss  of  sensation  ; 
complete  recovery  in  another  week.  Condition  in  July,  1901,  absolutely 
satisfactory. — (Civil  Surgeon  A.  Young.) 

Case  48. — C,  wounded  20th  May,  1900.     Entrance  (Mauser)  on  post.  Musculo-spiral— 
external  aspect  right  arm,  3|  inches  above  external  condyle,  and  ^  inch  behind  Aseptic— Not 
vertical  line  from  latter,  exit  on  ant.  aspect  of  arm,  2f  inches  vertically  above  iSo^ve^eT 
mid.  of  flexure  of  elbow  ;  admitted  13th  day;  wound  had  healed  aseptically. 

Numbness  and  entire  absence  of  sensation  in  area  of  distribution  of 
upper  and  lower  external  cutaneous  branches  of  musculo-spiral  nerve  ;  no 
obvious  trophic  change  in  affected  skin. 

After  some  days  gradual  improvement  began,  feeling  of  numbness  passing- 
off"  and  anaesthetic  patch  steadily  diminishing  from  above  downwards.  Alter 
regular  massage,  particularly  of  anaesthetic  area,  "  patient  was  finally  dismissed 
well." — (Civil  Surgeon  A.  YouNG  ) 
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Musculo-spiral — 
Aseptic — Not 
explored — 
Recovered. 


Case  49. — McA.,  wounded  18th  February,  1900,  at  800  yards  range. 
Entrance  (Mauser)  9  inches  below  right  acromion,  in  line  of  outer  margin  of 
belly  of  biceps;  exit  on  post,  aspect  of  arm,  8  inciies  below  acromion,  and 
5|-  inches  from  tip  of  olecranon.  Admitted  20th  day ;  wound  had  healed 
aseptically.  Damage  to  lower  external  cutaneous  branch  of  musculo-spiral 
nerve,  causing  area  of  hypersesthesia  in  its  distribution.  Under  massage  the 
hypersesthesia  had  practically  cleared  up  five  days  later,  and  he  was  discharged 
well. — (Civil  Surgeon  A.  Young.) 


Cervical  plexus — • 
Septic — JSTot 
explored — Result 
doubtful. 


Case  50. — P.,  wounded  14th  Februa  -y,  1900;  admitted  55  days  later. 
Entrance  (Mauser)  in  mouth,  through  upper  left  alveolar  ridge ;  exit  on  back 
of  neck  f  inch  to  left  of  sixth  cervical  spine.  Bullet  supposed  to  have  been 
deflected  thus  by  ramus  of  lower  jaw.  Entrance  had  healed  ;  deep  suppura- 
tion in  exit  had  to  be  incised.  Ant.  and  post,  primary  divisions  of  upper  and 
middle  cervical  nerves  probably  damaged,  also  spinal  accessory.  Head  kept 
stiff  and  turned  to  right ;  pain  and  stiffness  referred  to  right  side  of  neck, 
and  due  to  spasm  of  sterno-mastoid,  evidently.  Complete  recovery  took  place 
gradually. — (Civil  Surgeon  A.  Young.) 


Note. — -This  man  had  not  recovered  when  he  arrived  at  Netley,  and  was 
discharged  fi-om  the  Service. 

Anterior  crural  Case  51. — C,  wounded  1st  Jtily,  1900;  admitted  14th  day.  Entrance 

and  external        (Mauser)  1;|^  inches  below  right  Poupart's  ligament,  over  situation  of  ant. 

cutaneous—         crural  nerve  ;  exit  over  tip  of  great  trochanter,  4  inches  from  entrance. 

Aseptic — JNot  111111  •     n  T-  /  1 

explored   Wounds    had   healed  aseptically.     JJamage  to  external  cutaneous  nerve. 

Result  unknown,  and  to  mid.  and  internal  branches  of  ant.  crural,  as  evidenced  by  hyper- 
sesthesia in  their  distribution.  No  improvement  four  days  later,  when  lost 
sight  of — (Civil  Surgeon  A.  Young.) 


Ulnar — 
Aseptic — Not 
explored — 
Recovered. 


Case  52.- — P.,  wounded  18th  February,  1900  ;  admitted  8  weeks  later. 
Entrance  (Mauser)  on  radial  margin  left  ulna,  44  inches  below  tip  of 
oleci-anon  ;  exit  on  flexor  aspect  of  forearm,  over  inner  edge  of  ulna,  5^  inches 
above  wrist.  Wound  had  healed  aseptically.  Damage  to  ulnar  nerve,  as 
evidenced  by  hypersesthesia  of  little  and  ring  fingers  ;  no  motor  defects,  nor 
trophic  disturbance.  The  hypersesthesia  soon  disappeared  under  massage. — 
(Civil  Surgeon  A.  Young.) 


Brachial 
plexus — 
Septic — Not 
explored — 
Result  unknown. 


Case  53. — Corporal  F.,  wounded  14th  March,  1902  ;  admitted  Dundee 
Hospital  26  days  later.  Entrance  |  inch  to  right  of  fifth  dorsal  spine,  small 
and  almost  healed ;  exit  on  inner  and  front  aspect  of  arm,  at  junction  of 
axillary  fold,  gutter  shaped  and  discharging. 

Muscles  of  arm  and  forearm  considerably  atrophied  ;  power  of  movement 
of  fingers  greatly  diminished,  especially  the  forefinger ;  anaesthesia  of  dorsal 
surfaces  of  thumb,  fore,  middle,  and  radial  side  of  ring  finger;  palmar  surfaces 
of  last  phalanx  of  thumb,  fore,  middle,  and  radial  side  of  ring  finger  ;  stiffness 
of  elbow  joint,  partial  loss  of  sensation  in  other  parts  of  arm.  Under  massage 
slight  improvement  when  invalided  60th  day. — (Lieutenant  Babington, 
KA.M.C.) 


Musculo-spiral  - 
Aseptic — Not 
explored — 
Recovered. 


Case  54. —Major  W.,  wounded  12tb  February,  1902.  Entrance  (normal 
Mauser)  on  outer  aspect  of  right  arm,  about  its  middle  ;  exit  on  post,  aspect, 
1^  inches  below  post,  fold  of  axilla.  Wounds  healed  aseptically,  and 
apparently  by  "  scab." 

Suffered  from  wrist-drop  and  other  symptoms  of  injury  of  musculo-spiral 
nerve.  Examined  by  Medical  Board  four  months  later  : — Full  movement  in 
elbow  and  wrist  joints  ;  no  loss  of  sensation  in  arm  ;  unable  to  close  hand  ; 
great  loss  of  movement  in  fingers  and  thumb  ;  wasting  of  muscles  of  forearm 
and  hand  ;  pain  and  hypersesthesia  of  thumb  and  forefinger. 

Later  on  there  was  noticed  some  enlargement  of  proximal  phalangeal 
joints,  which  interfered  with  full  flexion  and  grasp.    When  last  seen,  about 
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two  years  after  the  injury,  the  hand  could  be  flexed  and  extended,  and  was  to 
all  appearances  normal. — (Major  S.  F.  Freyer,  KA.M.C.) 

Case  55. — Captain  S.,  appeared  before  Medical  Board  18th  April,  1904,  Soiafic— 
for  wound  pension.  Entrance  at  upper  post,  angle  left  trochantei- ;  exit  on 
convexity  of  right  buttock,  4  inches  from  anus.  Wound  of  entrance  iu,p,.Jv,.,„,  nt 
suppurated,  and  took  two  months  to  heal.  Had  sciatic  pain,  which  still 
troubles  him,  and  ulceration  of  skin  over  tendo  achillis,  which  breaks  out 
afresh  every  cold  weather.  Tlie  skin  over  latter  place  is  bkie  and  discoloured 
(trophic  change).  Sciatic  suspected  to  have  been  either  damaged  by  bullet 
or  tied  down  by  cicatrix.  Under  the  care  of  a  civil  surgeon  who  does  not 
propose  operation.— -(Major  8.  F.  Freyer,  R.A.M.C.) 

Case   56. — Lieutenant  S.,  appeared  before  Medical  Board  18th  xipril.  Short 
1904,  for  wound  pension.    Wounded  7th  March,  1901.    Entrance  scar  size  g'^J'^f^— Not 

of  threepenny  piece,  2  inches  below  head  of  fibula,  and  just  in  front  of  shaft ;  explored  No 

exit  scar  very  small ;  2^  inches  lower  down,  in  mid-line  of  calf.  Wound  improvement, 
suppurated,  he  states,  and  took  about  three  weeks  to  heal.  Has  since  been 
complaining  of  pain  down  the  back  of  the  calf  on  walking,  with  no  improve- 
ment up  to  the  present  time.  It  is  thought  that  one  of  the  communicating 
branches  of  the  short  saphenous  was  damaged  or  tied  down  in  cicatricial 
tissue.  Under  the  care  of  a  London  surgeon  who  does  not  recommend 
operation. — (Major  S.  F.  Freyer,  R.A.M.C.) 

Case  57. — Private  L.,  wounded  10th  March,  1900.    Entrance  (normal  Sciatic- 
Mauser)  in  centre  of  right  leg,  4  inches  below  knee  joint ;  exit  in  centre  of  ^ot^^^x^"i^red  

lower  part  of  popliteal  space ;  bullet  re-entered  back  of  thigh  2  inches  higher  ;  Recovered, 
final  exit  in  front,  at  apex  of  Scarpa's  triangle.  He  was  lying  on  his  back  at 
the  time,  evidently  with  knee  bent.  Severe  haemorrhage  followed,  with  drop- 
foot  and  intense  pain  on  dorsum  of  foot.  Wounds  all  healed  by  first 
intention  ;  pain  continued  for  three  months,  but  it  is  noted  at  Netley  on  the 
6Gth  day  that  drop-foot  had  almost  disappeared ;  peroneal  irritability 
lessened;  probably  no  gross  lesion."  He  also  suffered  from  trophic  sores  on 
dorsum  of  foot.  Now  (15th  June,  1904)  inspected ;  appears  to  be  perfectly 
recovered,  although  he  says  he  has  a  little  pain  occasionally. — (Surgeon- 
General  Stevenson.) 

Case  58. — Private  M.,  wounded  19th  February,  1900  ;  arrived  at  Netley  Musculo-spiral — 
71  days  later.    Entrance  (Mauser)  .3|-  inches  below  acromion  process,  and  Septic,  with 
14  inches  to  outer  side  of  axillary  fold ;  exit  at  middle  of  arm  on  same  side  j^ot^ex^foi^ed— ~ 
(left),  at  junction  of  post,  and  inner  surfaces.    The  entrance  wound  suppurated  jsTo  improvement, 
slightly,  and  the  humerus  was  fractured  into  musculo-spiral  groove.  Arm 
put  up  in  splints  for  a  month.    Musculo-spiral  paralysis  noticed  when  splints 
taken  down. 

Note  at  Netley. — "  Musculo-spiral  nerve  injured,  but  Faradic  irritability 
present  in  all  muscles  supplied  by  nerve  ....  sensation  absent  in  radial 
supply;  wrist-drop;  prognosis  favourable."  Re-examined  18th  June,  1904  : — 
Wrist-drop  persists.  Upper  end  of  united  humerus  projects  over  spiral  groove 
at  post,  and  outer  aspect ;  nerve  evidently  tied  down  in  callus  ;  is  averse 
from  operation,  but  will  consider  it  later. — (Major  S.  F.  Freyer,  R.A.M.C.) 


CONCLUDING  NOTE  BY  THE  EDITOR. 

That  the  injuries  of  the  peripheral  nerve  trunks  seen  in  the  Boer  War  Ner-^  e  injuries 
were  an  interesting  class  of  surgical  cases  is  evident  from  the  foregoing  notes  interesting 
and  observations  by  Lieut. -Colonel  Sylvester,  R.A.M.C,  to  whom  this  portion  ^^'^ 
of  the  Surgical  Report  of  the  late  war,  as  Avell  as  "Injuries  of  Blood  Vessels," 
was  allotted.    Other  things  also  became  apparent— that  the  prognosis  in  cases  Other  matters 
of  direct  gross  lesion  of  nerve  trunks  is  not  good  as  regards  complete  recovery  ;  ^ 
that  operative  interference  does  not  afford  as  hopeful  an  outlook  in  gunshot  SeT^^ar  ° 
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cases  as  was  formerly  supposed,  or  as  it  does  in  injuries  due  to  other  causes  ; 
that  not  nearly  all  the  cases  in  which,  at  first  sight,  operation  appears  to  be 
necessary  for  suture  of  a  severed  nerve  is  interference  for  that  purpose  required  ; 
that  suppuration  in  the  wound  is  one  of  the  most  unfavourable  conditions 
which  can  occur  ;  that  the  time  which  must  be  allowed  to  elapse  before  a  final 
decision  can  be  made  as  to  the  degree  in  which  recovery  may  be  hoped  for  is 
much  greater  than  was  supposed — years,  sometimes,  rather  than  months  ;  and 
that,  with  time,  more  or  less  recovery  of  function  may  take  place  in  cases  at 
first  looked  upon  as  hopeless. 

Regarding  the  merely  academic  question  of  the  possibility  of  signs  of 
nerve  lesion  being  produced  by  simple  "  concussion,"  Civil  Surgeon  Young 
states  that  it  has  been  said  that  it  is  "  in  cases  of  fracture  of  the  bones  of  the 
extremities  that  concussion  (of  nerve  trunks)  may  be  said  to  be  most  typically 
present"  (page  281).  With  the  correctness  of  this  view  I  do  not  agree  :  on 
the  contrary,  it  is  just  in  these  cases  that  it  is  difficult  to  set  aside  the 
probability  that  the  signs  of  nerve  lesion  are  due  to  actual  contusion  by 
fragments  of  bone,  and  to  conclude  that  the  symptoms  are  the  results  of  mere 
concussion  or  vibration.  But  when  soft  parts  only  have  been  traversed  and 
more  or  less  incomplete  paralysis  and  anaesthesia  below  the  site  of  injury  result, 
and  when  cases  of  this  kind  are  explored  early  and  no  visible  lesion  of  the 
nerve  trunk  is  found  and  the  bullet  track  is  clearly  recognisable  as  being  half 
an  inch  or  more  away  from  the  position  of  the  nerve,  it  seems  to  be  allowable 
to  suggest  concussion,  rather  than  contusion  by  the  other  soft  parts  between 
the  nerve  and  the  bullet  track,  as  the  cause  of  the  symptoms.  I  have  seen 
cases  of  this  kind,  and  others  are  noted  in  this  Report.  But  the  important 
thing  to  know  about  them  is  that  they  tend  to  more  or  less  recovery  without 
interference,  and  further,  that  when  not  accompanied  by  any  gross  lesion, 
they  cannot  be  placed  in  any  better  position  towards  recovery  by  operative 
procedures. 

Injuries  of  the  various  kinds  given  under  the  headings  at  the  beginning 
of  Colonel  Sylvester's  Report  (page  244)  have  been  met  with  in  all  campaigns, 
and  alhof  them  except  perforations  have  been  very  fully  described  in  "Gun- 
shot Wounds  and  Injuries  of  Nerves,"  by  Weir  Mitchell,  Morehouse,  and 
Keen  (Philadelphia,  1864).  It  is,  of  course,  easy  to  understand  the  occurrence 
of  perforation  in  the  case  of  large  nerve  trunks,  such  as  the  sciatic,  internal 
popliteal,  &c.,  especially  by  a  modern  rifle  bullet ;  but  in  the  Boer  War  a 
certain  number  of  cases  of  mere  perforation  of  nerves  as  small  as  the  musculo- 
spiral  and  median,  the  diameter  of  which  is  considerably  less  than  that  of  a 
Mauser  bullet,  are  known  to  have  occurred,  for  the  cases  were  explored  and 
the  apertures  demonstrated  at  the  operations  {see  Cases  1  to  6).  In  two  of  the 
six  cases  of  perforation  of  small  nerves  the  evidence  was  unequivocal  (Nos.  1 
and  2)  ;  in  Cases  4,  5,  and  6  there  "  were  some  indications  that  perforation 
had  occurred,"  but  the  operations  were  performed  some  considerable  time  after 
the  wound,  and  the  evidence  is  not  beyond  question.  But  the  acceptance  of 
Case  No.  3,  where  a  revolver  bullet  of  •45-inch  diameter  is  stated  to  have 
perforated  a  median  nerve,  a  large  specimen  of  which  when  flattened  out  does 
not  measure  '25  inch  across,  is  ditficult  if  not  impossible. 

But  whether  Case  No.  3  was  correctly  estimated  or  not  is  of  less 
importance  than  the  fact  which  becomes  apparent  from  the  consideration 
of  the  other  cases  of  perforation,  especially  Nos.  1  and  2,  viz.,  that  cases  of 
partial  section  of  nerve  trunks,  as  perforations  may  be  considered,  tend  towards 
more  or  less  coraplete  recovery  without  operative  interference ;  for,  although 
these  cases  were  explored,  nothing  was  done  for  the  repair  of  the  injuries 
seen,  and  2  (counting  No.  3)  completely  recovered,  and  2  others  somewhat 
improved. 

In  all  the  cases  of  perforation  of  nerve  trunks  which  were  explored  late, 
indications  of  a  cord  of  cicatricial  tissue  were  found  in  the  track  of  the  bullet 
through  the  nerves  ;  but  as  this  could  not  cause  compression  of  the  nerve  it 
was  of  no  consequence.  It  would  probably  be  absorbed  as  time  went  on,  and 
formed  a  foundation  along  which  new  nerve  fibres  would  grow  in  the  repan' 
of  those  injured.  On  the  other  hand,  the  wounds  in  some  cases  had  not 
remained  aseptic,  but  had  healed  by  granulation,  and  the  cases  were  operated 
on  to  free  the  nerve  trunks  from  the  constricting  cicatricial  tissue  which  always 
forms  under  these  circumstances. 
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One  of  the  most  important  matters  with  regard  to  nerve  injuries  which  ^j^^*^"'^  . 
experience  of  these  cases  in  the  late  war  soon  made  evident,  was  that  not  ^hTre^ symptoms 
nearly  all  those  in  which  there  were  marked  signs  of  nerve  lesion  required  are  marked, 
operation  to  repair  a  partial  or  complete  section.  In  the  early  days  of  the 
war,  many  cases  with  more  or  less  complete  paralysis  and  loss  of  sensation 
of  the  parts  supplied  by  a  nerve  trunk,  the  anatomical  position  of  which  was 
in  the  immediate  neighbourhood  of  the  bullet  track,  were  operated  on,  and  the 
nerve  found  intact  so  far  as  the  necessity  of  suture  was  concerned.  In  some 
of  them  signs  of  a  bare  graze  by  the  bullet  were  found.  A  case  implicating  A  case  in  point, 
the  great  sciatic  was  of  this  latter  kind  ;  the  bullet  had  passed  through  the 
soft  parts  of  the  upper  third  of  the  thigh  ;  the  symptoms  were  complete 
paralysis  of  the  muscles  on  the  front  of  the  leg,  with  foot-drop,  and  loss  of 
sensation  over  a  considerable  area  of  skin,  and  these  were  accompanied  by 
extreme  pain  in  the  sole  of  the  foot.  On  exploration  the  nerve  had  evidently 
been  just  grazed  by  the  bullet,  and  at  the  site  of  this  injury  it  had  the 
appearance  of  being  constricted  by  an  invisible  thread.  The  cicatrix  of  the 
graze  was  incised  longitudinally,  and  the  constriction  almost  disappeared  ;  the 
pain  ceased  for  some  days  and  then  returned.  In  this  case,  which  happened 
quite  early  in  the  war,  the  operator  and  those  with  whom  he  consulted  as  to 
the  treatment,  considered  that  suture  for  complete  section  would  probably  be 
found  necessary. 

In  other  cases,  where  the  symptoms  were  similar,  exploration  showed  no  Exploration  in 
gross  lesion  of  the  nerve,  and  all  injury  except  mere  contusion  appeared  to  be  ^^yg^^^^^g 
absent ;  and  in  others,  again,  it  was  clear  that  the  bullet  had  passed  at  some 
considerable  distance  from  the  nerve  trunk,  and  yet  the  communicated 
concussion,  or  contusion  by  the  intervening  soft  parts,  had  caused  symptoms 
to  develop.  No  doubt  the  symptoms  in  these  cases  were  not  the  classic  ones 
of  complete  division — complete  paralysis  of  all  the  muscles  and  loss  of  sensation 
over  all  the  skin  area  supplied  by  the  injured  nerve  ;  total  loss  of  Faradic 
irritability  within  a  week  ;  wasting  of  the  paralysed  muscles  ;  the  presence  of 
"  the  re-action  of  degeneration,"  and  the  usual  trophic  changes  ;  but  they 
were  of  a  nature  and  severity  to  suggest  the  necessity  of  operation,  and  the 
expectation  was  that  suture  would  probably  be  required. 

But,  as  already  mentioned,  experience  soon  showed  that,  except  in  cases  EarJy  operation 
of  complete,  or  almost  complete,  section,  operation  during  the  early  stages  of  only  required  in 

the  course  of  these  cases  was  useless,  as  the  nerves  themselves  admitted  of  no  ^^^^f  complete 

1  -I  ■     T  or  almost 

reparative  procedures,  and  requn-ed  none.  _  complete  section. 

The  time  which  must  elapse  before  nerve  function  begins  to  return  in  Time  which  may 
these  cases  of  incomplete  injury  is  very  variable  ;  cases  of  slight  concussion  or  elapse  before 
contusion,  or  rather  cases  which,  not  having  been  explored,  must  be  taken  as  I'^covery  begins, 
such,  sometimes  showed  signs  of  improvement  within  a  few  days  or  weeks  ;  in 
others  the  lapse  of  a  year  or  more  did  not  preclude  all  hope  that  they  might 
improve  later.    That  this  was  so  was  proved  by  a  case  seen  at  Netley,  where 
the  man  arrived  nearly  a  year  after  injury  with  musculo-spiral  paralysis  as 
well  marked  as  it  had  ever  been,  but  with  the  loss  of  sensation  much 
diminished.    Improvement  soon  began  under  massage  and  the  continuous 
current,  and  in  three  montlis  he  was  discharged  the  Service  with  considerable 
^ower  in  the  muscles  of  his  forearm  and  sensation  practically  normal.  This 
case  had  been  explored  in  South  Africa,  and  the  nerve  found  apparently 
uninjured  ;  nevertheless,  more  than  10  months  elapsed  before  any  improve- 
ment commenced,  although  massage  and  electricity  had  been  employed  before 
he  arrived  at  home. 

The  frequent  experience  of  cases  with  more  or  less  complete  loss  of  nerve  The  outcome  of 
function  in  the  parts  below  the  w^ound,  in  which  amelioration  or  even  complete  t'lis  experience, 
disappearance  of  symptoms  took  place  with  time,  as  well  as  of  others  where  ' 
exploration  showed  that  no  lesion  amenable  to  repair  by  any  surgical  pro- 
cedure existed,  soon  indicated  the  position  which  operative  interference  should  Indicated  the 
occupy  in  the  treatment  of  cases  of  injury  to  peripheral  nerves ;  and  made  it  position  of  opera- 
evident  that  operations  should  only  be  performed  in  cases  of  complete  or  partial  treatment, 
section,  or  where  the  nerve  trunks  were  probably  being  compressed  by  cicatricial 
tissue  or  by  callus,  and  where  these  conditions  were  strongly  suspected  of  being- 
present.    In  three  of  the  cases  noted  which  did  not  come  under  either  of  the 
above  categories,  suture  was  performed,  one  after  the  removal  of  a  neuroma 
(No.  15) ;  one  after  excision  of  a  portion  of  the  median  so  buried  in  scar  tissue 
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that  it  could  not  be  released  (No.  30) ;  and  one  after  re-section  of  "  sclerosed 
and  thickened"  portions  of  the  median  and  ulnar  nerves  (No.  39).  But  these 
were  exceptional  cases  ;  and,  as  a  general  rule,  it  may  be  taken  as  correct  to 
say  that  only  cases  of  the  above  kinds  are  at  all  likely  to  be  put  in  a  better 
position  for  recovery  by  operation. 

In  the  diagnosis,  then,  of  these  cases  and  for  the  selection  of  those 
requiring  operation,  a  knowledge  of  the  signs  of  complete  division,  which  have 
already  been  enumerated,  is  essential,  and  the  behaviour  of  the  muscles  affords, 
in  this  connection,  more  reliable  evidence  than  do  observations  on  the  sensory 
functions  in  the  distribution  area  of  the  damaged  nerve  ;  for  in  many  cases 
the  anaesthetic  area  is  not  as  complete,  nor  as  definitely  mapped  out,  as 
the  occurrence  of  complete  section  would  warrant  one  to  expect. 

On  the  other  hand,  all  the  muscles  previously  supplied  by  a  divided 
nerve  are  completely  and  immediately  paralysed  ;  their  re-action  to  the  Faradic 
cui'rent  rapidly  diminishes,  and  is  completely  lost  within  a  week;  they  are  at 
first  flabby,  then  waste,  and  finally  undergo  atrophy  and  degeneration  into 
mere  fibrous  tissue.  An  examination,  therefore,  into  the  patient's  voluntary 
power  over  particular  muscles  supplied  by  the  nerve  is  of  use  towards  the 
recognition  of  complete  section  or  otherwise  ;  for  instance,  many  cases  of 
injury  to  the  musculo-spiral  high  up  were  seen,  in  which  all  power  of 
extending  the  wrist  was  lost,,  while  the  patients  still  retained  power  over  the 
triceps — evidence  that  complete  division  had  not  taken  place. 

It  is  impossible  to  distinguisli  between  partial  division  of  a  nerve  and 
mere  contusion,  judging  from  the  symptoms  without  exploration  ;  but  it  is 
probable  that  refreshing  the  edges  of  a  notch,  or  partial  division  and  bringing 
them  together  by  suture,  would  be  advisable  in  these  cases,  as  was  done  by 
hir.  Watson  in  Case  No.  7. 

The  other  class  of  cases  in  which  operation  is  required  is  comprised  of 
those  in  which  compression  of  the  nerve  trunks  is  being  caused  by  contracting 
cicatricial  tissue,  or  their  functions  are  being  interfered  with  by  callus  in 
fracture  cases.  In  all  of  these  cases,  so  far  as  we  know,  the  nerves  have 
probably  sustained  contusions  or  even  more  severe  lesions  at  the  time  of  the 
wound,  and  the  symptoms  dated  from  that  time,  for  none  are  on  record  in 
which  symptoms  depending  on  such  pressure  developed  secondarily  and  after 
the  lapse  of  time.  The  symptoms  in  these  cases  are  those  of  incomplete 
lesion,  and  operation  is  indicated  when  it  is  suspected  that  they  are  being 
kept  up  by  pressure.  The  condition  of  all  others  likely  to  give  rise  to  the 
formation  of  such  cicatricial  tissue  is  the  occurrence  of  suppuration  during  the 
healing  of  the  wound.  The  cicatrix  of  the  track  of  the  bullet  in  a  case  wliich 
heals  aseptically  is  a  mere  string  of  no  great  thickness,  which  is  unlikely  to 
produce  pressure  ;  but  when  suj^puration  takes  place  it  may  be  very  extensive, 
and  is  practically  certain  to  compress  nerve  trunks  in  its  immediate  neigh- 
bourhood. 

The  excessive  pain,  hypersesthesia,  and  the  mental  depression  so  graphically 
described  by  Weir  Mitchell  as  frequently  being  the  results  of  gunshot  injuries 
to  nerves,  were  not  seen  to  any  extent  in  South  Africa  ;  but  in  some  of  the 
cases  seen  later  in  hospitals  at  home,  pain,  sometimes  of  a  severe  character, 
was  a  distressing  symptom.  In  only  one  of  the  latter  (No.  14),  so  far  as 
records  go,  were  the  above  symptoms  seen  in  anything  like  the  degree 
mentioned  by  Weir  Mitchell,  and  in  this  case  they  completely  disappeared 
after  18  months,  as  the  functions  of  the  nerves  were  slowly  regained. 

Signs  of  the  usual  trophic  changes  in  the  skin  were  seen  in  a  considerable 
number  of  cases  in  South  Africa,  and  in  quite  75  per  cent,  of  cases  which  still 
showed  symptoms  when  seen  at  later  periods  in  the  hospitals  at  home  ;  but 
the  severity  of  and  degree  in  which  these  were  present  varied  greatly,  some  of 
the  slighter  cases  showing  them  in  a  marked  manner,  while  some  cases  in 
which  the  signs  of  nerve  lesion  were  more  pronounced  had  not  developed 
them  to  so  great  an  extent.  "  Glossy  skin,"  disappearance  of  hair  and  of 
wrinkles  over  the  joints,  and  patchy  bluish-red  discoloration  were  common,, 
and  these  were  usually  accompanied  by  clubbing  and  deformity  of  the  nails. 
The  formation  of  bullae  and  ulcerations  were  only  occasionally  seen,  and  so  far 
as  positive  evidence  has  been  obtained,  there  was  no  association  between 
glossy  skin  and  the  severe  pain  spoken  of  by  Weir  Mitchell.  There  are  no 
records  of  a  rise  in  temperature  in  the  affected  parts  soon  after  the  injury, 
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but  in  all  the  cases  seen  later  at  Netley  the  surface  temperature  was  less  than 
that  of  the  opposite  limb.  Speaking  generally  as  regards  trophic  changes  in 
the  nerve  cases  seen  in  the  Boer  War,  it  is  certain  that  they  occurred  in  cases 
in  which  the  injuries  were  of  the  less  severe  kinds  as  well  as  in  tliose  of 
complete  division.  Swelling  and  subsequent  ankylosis  of  joints  were  not  .joints, 
common  as  trophic  changes  directly  due  to  injuries  to  nerve  trunks,  but 
stiffness  or  ankylosis  often  occurred  as  the  result  of  want  of  use  or  of  long- 
fixation  by  splints,  as  well  as  of  contraction  of  the  unopposed  muscles  of  a 
limb. 

With  regard  to  the  effects  of  nerve  lesions  on  joints,  it  was  observed  at  Wrist-drop  and 
Netley,  in  cases  seen  at  a  late  period,  and  in  which  little  or  no  return  of  ^ot-drop. 
function  had  taken  place,  that  in  cases  with  wrist-drop  from  injury  to  the 
musculo-spiral,  and  of  foot-drop  from  injury  to  the  external  popliteal,  the 
wrist  and  ankle  joints  behaved  differently  as  regards  their  mobility  ;  that 
while  the  wrist  joint  remained  flaccid  and  capable  of  complete  passive 
extension,  the  foot  became  firmly  fixed  in  a  position  of  extreme  extension,  the 
dorsum  of  the  foot  and  the  leg  being  in  a  straight  line  from  contraction  of  the 
opposing  calf  muscles.    Under  these  circumstances  the  limb  was  quite  useless, 
because  the  foot  could  not  be  placed  flat  on  the  ground  until  the  Achilles  Division  of  the 
tendon  was  divided  subcutaneou.sly,  and  the  foot  fixed  at  right  angles  to  the  Tendo  Achilhs. 
leg  by  means  of  a  plaster  apparatus.    Many  of  these  minor  operations  were 
done  at  Netley,  and  always  with  the  desired  effect  of  enabling  the  men  to  get 
about  without  difificulty. 

Operations  on  Nerves  and  Treatment  Generally. 

The  general  indications  for  operative  interference  in  the  later  periods  in  Nerves  found 
nerve  cases  have  been  mentioned  already,  but,  besides  these,  nerve  trunks,  <^^yi<^6*i 
especially  superficially-placed  ones,  which,  during  the  primary  dressing  of  the  examinations 
wounds,  are  seen  to  be  divided,  should  be  immediately  sutured.     Otherwise,  jsTot  to  be 
no  operations  either  for  suture  of  nerves,  to  free  them  from  cicatricial  tissue  operated  on 
or  callus,  or  mere  explorations  should  be  undertaken  until  lapse  of  time  has  until  asepsis  is 
proved  their  necessity,  and  until  an  aseptic  condition  in  the  operation  wound  certain, 
can  be  guaranteed.    When  nerves  are  pj)erated  on  while  the  wounds  are 
septic,  or  when  the  operation  Avounds  become  septic,  cicatricial  tissue  and 
neuritis  develop  which  delay  or  prevent  the  return  of  their  functions,  and 
necessitate  further  operative  procedures  later  on. 

When  suture  of  a  divided  nerve  is  performed  as  a  primary  operation  any  Suture  of  nerves, 
shredded  portion  remaining  at  the  ends  should  be  removed  with  a  sharp  pair 
of  scissors,  so  as  to  enable  them  to  be  accurately  approximated.  In  cases  of 
secondary  suture  the  upper  end  of  the  distal  segment  should  be  refreshed,  and 
so  much  of  the  bulb  on  the  lower  end  of  the  proximal  segment  removed  as  will 
expose  normal  nerve  fibres,  that  is  usually  at  least  three-quarters  of  it. 

The  materials  most  suitable  for  use  in  suturing  divided  nerves  are  chromic  The  materials 
gut  and  small  round  needles.  Two  sets  of  sutures  are  usually  employed,  one  ^^^d  in  suturing, 
passed  through  the  whole  substance  of  the  nerve  aboiit  \  inch  from  the  ends 
and  at  right  angles  to  its  length,  and  the  other  through  the  sheath  only. 
One  suture  of  the  former  kind  is  sufiicient  for  small  nerves,  but  two,  at  right 
angles  to  each  other,  may  be  used  for  the  larger  trunks  ;  they  should  be  tied 
only  sufficiently  tight  to  bring  the  ends  in  contact.  The  edges  of  the  sheath 
should  then  be  brought  together  by  means  of.  the  second  set  of  stitches,  as 
many  being  employed  as  may  be  found  necessary  for  the  purpose.  Previous 
to  suturing  a  divided  nerve,  it  should  be  stretched,  as  th(^  segments  usuallv 
retract  from  each  other,  and  it  is  advisable  that  the  tension  on  the  sutures  be 
as  light  as  possible. 

When,  on  exploration,  a  nerve  is  found  to  hav^e  been  notched  or  partially  Notched  nerves, 
divided,  the  edges  of  the  notch  should  be  refreshed  and  united  by  suture  ;  but 
it  is  inadvisable  to  excise  the  uninjured  portion  merely  for  the  purpose  of 
making  the  cut  ends  even  and  parallel. 

In  a  certain  number  of  cases  it  is  found  that  the  destruction  of  the  nerve  When  the  ends 
substance  is  so  great  that  continuity  cannot  he  restored  even  after  forcible  cannot  be 
stretching.  ■  Under  these  circumstances  various  devices  have  been  resorted  ^^'oug-ht 
to — ( I )  Nerve  grafting,  the  graft  being  obtained  from  a  dog  or  a  rabbit ; 
(2)  approximating  the  ends  as  much  as  possible  by  means  of  chromic  gut 
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sutures,  and  covering  these  with  decalcified-bone  cylinders  ;  (3)  splitting  the 
upper  end  and  turning  down  a  piece  of  sufficient  length  to  enable  union  to  be 
made  ;  (4)  implanting  the  ends  of  the  divided  nerve  into  the  side  of  an 
adjacent  nerve — the  ulnar  into  the  median,  for  instance  ;  and  (5)  resection  of 
sufficient  of  the  bone  of  the  limb  to  enable  the  ends  of  the  nerve  to  come 
together. 

The  results  not  Xhe  success  achieved  by  any  of  these  methods  has  not  been  very 

very  satisfactory,  encouraging,  but  they  are  the  only  means  available,  and  should  be  tried. 
The  two  most  hopeful  of  them  are  grafting,  and  the  interposition  of  strands  of 
catgut  between  the  ends,  and  both  act  in  the  same  way,  merely  as  a  founda- 
tion for  the  growth  of  new  axis  cylinders  and  blood-vessels,  the  materials 
themselves  becoming  absorbed.  None  of  these  procedures,  so  far  as  the 
records  show,  were  carried  out  in  South  Africa. 
The  results  of  Suturing  of  nerves  is  known  to  have  been  performed  during  the  Boer  War 

suturing.  eight  cases  for  partial  or  complete  division,  or  after  excision  of  injured 

portions,  and  the  results  were  as  follows  : — 


Recovered . 

Improved. 

Not  improved. 

Unknown. 

Cases  (8) 

0 

5 

2 

1 

Eatios  per  cent. 

0 

62-5 

25-0 

12-5 

Operations  for  the  release  of  injured  nerves  from  implication  in  cicatricial 
tissue  or  callus  were  performed  in  the  Boer  War  in  18  cases,  according  to  the 
appended  notes,  and  the  results  of  these  procedures  were  as  follow  : — 

Recovered. 

Improved. 

Not  improved. 

Unknown. 

Cases  (19)   

3 

9 

2 

5 

Ratios  per  cent. 

15-8 

47-3 

10-5 

26-3 

The  incision  for  exploration  of  an  injured  nerve  should  be  through  the 
cicatrix  and  in  the  line  of  the  known  anatomical  position  of  the  nerve  trunk. 
The  ends  of  a  divided  nerve  should  be  freed  from  cicatrix,  stretched  and  sutured  ; 
nerves  not  divided,  but  found  embedded  in  cicatricial  tissue  or  callus,  should 
be  dissected  free  of  these  materials,  stretched  and  replaced.  If  the  operation 
wound  runs  an  aseptic  course,  improvement  in  the  symptoms  is  likely  to  occur, 
but,  if  not,  it  naturally  happens  that  scar  tissue  is  only  increased  in  amount, 
and  no  good  effects  are  produced.  After  these  operations  the  limb  should  be 
put  up  in  a  fixation  apparatus  in  the  position  which  affords  the  greatest 
relaxation  of  the  nerve  trunk  which  has  been  interfered  with. 

The  degree  of  success  which  has  hitherto  followed  the  operations  o 
primary  and  secondary  suture  of  nerve  trunks  has  been  fairly  good. 
Mr.  Bowlby  ("  Injuries  and  Diseases  of  Nerves,"  1889)  gives  figures  which 
show  that  of  81  cases  of  primary  suture  39*5  per  cent,  were  "successful," 
27 '1  per  cent,  partially  so,  and  only  17 '3  per  cent,  of  failures  (in  some  of  these 
81  cases  the  result  was  not  ascertained) ;  while  of  73  cases  of  secondary 
suture  43*8  per  cent,  v/ere  successful,  35 '6  per  cent,  partially  so,  and 
20*5  per  cent,  failed.  But  most  of  the  cases  referred  to  by  him  were  clean- 
cut  sections  of  nerves  by  glass,  or  sharp  instruments,  and  not  cases  of  the 
more  extensive  injuries  likely  to  be  produced  in  gunshot  wounds.  The 
success  to  be  expected  in  the  present  day  in  similar  cases  should  be  far 
greater  than  when  Mr.  Bowlby  wrote,  in  consequence  of  the  greater  proba- 
bility of  avoiding  suppuration  now  than  in  former  times,  suppuration  being 
then  the  great  cause  of  failure. 

Operations  on  nerves,  either  for  suture  or  to  free  them  from  pressure, 
should  be  performed  only  when  it  becomes  evident  that  interference  is  neces- 
sary and  when  an  aseptic  condition  of  the  wound  can  be  guaranteed  ;  in  the 


The  site  of  the 
incision. 


The  evil  results 
of  suppuration. 


The  results 
obtained  by 
suture. 


The  time  for 
operation. 


2(i5 


majority  of  cases  the  latter  condition  will  not  be  present  until  the  wound  has 
been  soundly  healed  for  some  time.  Deeply-placed  nerve  trunks,  which  there 
is  reason  to  believe  have  sustained  even  severe  gross  lesion,  should  not  be 
interfered  with  at  the  primary  dressings  of  the  cases  ;  secondary  operations 
after  the  wounds  have  healed  are  more  likely  to  be  successful  because  they 
are  more  likely  to  remain  aseptic,  and  therefore  six  weeks  or  two  months 
should  be  allowed  to  elapse  before  operations  are  undertaken.  Moreover, 
time  may  show  that  operations  may  be  postponed  in  some  cases,  and  in  others 
that  they  may  be  omitted  altogether. 

It  is  impossible  to  foretell  with  any  accuracy'  the  time  beyond  which 
hope  cannot  be  entertained  of  more  or  less  recovery  of  the  functions  of 
injured  nerves,  whether  they  have  been  operated  on  or  not.  In  some  the 
numbness,  pain,  paralysis,  and  anaesthesia  diminish  rapidly,  and  may  have 
quite  disappeared  under  a  week,  cases  probably  of  slight  concussion  or 
contusion  ;  in  others  the  time  required  for  any  sign  of  improvement  in  motor 
power  to  present  itself  may  be  months,  or  a  year,  or  even  more.  Mr.  Bowlby 
(loc.  cit.,  page  160)  would  not  give  up  hope  for  "  two  or  three  years,  and  not 
then  if  any  improvement  had  taken  place "  ;  but  the  longest  time  noted  in 
South  Africa  was  a  little  over  10  months. 

Diminution  of  the  anaesthetic  area  is  the  first  good  sign  to  show  itself, 
but  motor  power  does  not  always  improve  when  sensation  does,  nor  to  the 
same  extent  even  when  it  begins.  Hypergesthesia  and  pain  appearing  with 
an  increase  of  the  sensation  area  are  also  promising  signs.  Some  reaction 
to  the  Faradic  current  remaining  in  some  of  the  muscles  is  a  sign  of  great 
value,  as  indicating  the  absence  of  complete  section,  but  neither  current  ca,n 
be  used  in  forming  a  prognosis  as  to  return  of  function,  because  motor 
power  returns  long  before  reaction  to  electricity  becomes  apparent. 

In  the  general  treatment  of  gunshot  injuries  of  peripheral  nerves  the 
limb  should  be  kept  wa.rm  and  dry  by  being  wrapped  in  cotton  wool ;  splints 
should  be  applied  to  keep  it  at  rest,  and  to  prevent  the  effect  of  contraction 
of  the  unopposed  muscles  in  producing  extreme  flexion  or  extension  of  joints 
and  ankylosis  in  bad  position,  but  special  care  must  be  taken  to  avoid 
constriction  by  bandages,  in  consequence  of  the  greater  tendency  of  the  skin 
to  break  down  in  these  cases.  Asepsis  in  the  wound  is  of  the  utmost 
importance,  as  in  its  absence  secondary  implication  of  the  nerves  in  scar 
tissue  is  certain  to  occur  and  necessitate  operative  interference  later  on. 

From  the  first,  or  as  soon  as  they  can  be  borne  in  cases  accompanied  by 
severe  pain,  passive  movement  of  joints,  massage  and  the  use  of  the  continuous 
current  at  a  low  tension  should  be  persistently  employed. 

A  word  of  warning  as  to  the  care  of  these  cases  is  suggested  by  our 
experience  in  the  Boer  War.  The  parts  being  anaesthetic,  especially  the  feet 
and  hands,  are  liable  to  extensive  injury  by  being  exposed  to  too  great  heat, 
the  patients  not  observing  what  is  happening  in  consequence  of  the  absence 
of  pain.  In  some  of  the  cases  slight  burns  or  scalds  took  place  in  this  way, 
and  in  one  of  burn  of  the  foot  the  damage  was  so  great  as  to  necessitate 
amputation  below  the  knee. 

Tables  46,  47,  48,  and  49  give  some  of  the  details  of  the  cases  of  nerve 
injury  noted  in  South  Africa. 


Period  required 
for  return  of 
function. 


Sensation 
returns  first. 


General  treat- 
ment of  nerve 
cases. 


Massage  and 
electricity. 

Burns  and  scald 


(6786) 
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Table  46. — Showing  the  comparative  frequency  of  Injuries  of  the  various 
Nerve  Trunks.    (62  nerve  injuries  in  58  men.) 


J^erve  Injured. 

Number  of  Injuries. 

Rates  per  cent. 

Musculo-spiral 

16 

25-8 

U  Inar 

12 

19-3 

Median 

9 

14-5 

Sciatic 

7 

11-2 

4 

11*2 

External  Popliteal . . 

4 

6-4 

Internal  Popliteal  . . 

1 

1-6 

Popliteal    . . 

1 

1-6 

Musculo-cutaneous  of  arm 

1 

1-6 

Cervical  Plexus 

1 

1-6 

Anterior  Ci-ural 

1 

1-6 

Short  Saphenous  . . 

1 

1-6 

Radial 

1 

1-6 

In  58  cases. . 

62 

Note. — The  higher  comparative  frequency  of  injury  to  the  musculo-spiral  is,  no  doubt,  due 
to  its  close  relation  to  the  bone  and  its  consequent  liability  to  implication  in  fracture  cases. 


Table  47. — Showing  Certain  Details  for  each  kind  of  Injury,    (.58  Cases.) 


Nature  of  Lesion. 

Perfora- 

Division. 

Direct  lesion, 
its  nature 

Cases  not 

Total. 

Per. 

tion. 

Partial. 

Complete. 

uncertain  in 
some  cases. 

explored. 

centages. 

Number  of  cases. . 

6 

3 

4 

28 

17 

58 

Aseptic    . . 
Septic 
Explored  . . 
Recovered 
Improved  . . 
Not  improved 
Result  unknown  . . 

4 

2 
6 
2 
4 

3 
0 

3 

2 
1 

3 
1 

4 

2 
1 
1 

23 
5 

28 
6 

12 
5 
5 

10 
7 

0 
8 
1 
6 
2 

43 
15 
41 
16 
21 
12 
9 

74-1 
25-8 
70-6 
27-5 
36-2 
20-7 
15-5 
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"  End  results  " 
in  neive  cases. 


The  symptoms 
originally  those 
of  severe  direct 
lesion. 


The  Condition  in  Nerve  Cases  after  Considerable  Lapse  of  Time. 

It  has  been  found  extremely  difficult  to  ascertain  the  "end  results"  in 
these  cases,  and  in  the  vast  majority  of  them  no  information  could  be  obtained. 
In  some  of  the  cases  already  noted  the  condition  when  last  seen  is  given,  and 
Table  49  gives  the  results  of  others  as  far  as  they  are  available. 

In  all  the  cases  in  this  table  the  original  symptoms  were  those  due  to 
injuries  to  the  nerves  specified,  and  they  were  pi-esent  in  such  marked  degrees 
as  to  suggest  complete  section  or,  at  least,  severe  direct  lesion  by  the  bullets 
or  by  fragments  of  bone. 

In  5  out  of  22,  complete  recovery  took  place ;  in  the  remainder  the 
symptoms  which  still  continued  will  probably  be  permanent ;  some  of  the 
patients  were  in  a  very  helpless  condition  at  the  time  of  last  report. 


Tablp:  49. — Showing  Condition  1  to  4  years  after  Receipt  of  Wound. 


Number 
of 

CSSG. 

Date  of 
wound. 

Nerve 
injured. 

Wound 
healed  by 

Date  of 
last 

1  epui  I. 

Condition  as  regards  motion  and 
sensation. 

1 

11.7.00 

Sciatic 

(?) 

11.8.04 

No  sensation  outer  side  of  leg,  or 
in  sole  of  foot ;  no  motion  below 
hip  joint ;  knee  ankylosed  in 
straight  position,  foot  extended 
and  fixed,  muscles  atrophied. 
Very  helpless. 

2 

19  12.01 

Brachial 
plexus. 

1st  intention 

— .8.04 

Motion  and  sensation  much  im- 
impaired. 

3 

28.10.99 

Musculo- 
spiral,  ulnar, 
and  median. 

Granulation 

6.7.04 

No  motion  and  but  little  sensation 
in  distribution  area.  Operated 
on  in  London  Hospital,  "  mus- 
cuio-spiral  treed  irom  callus,  and 
ulnar  sutured  "  ;  drop-wrist  and 
paralysis  ot  ilexors  oi  nngers. 

4 

8.1.01 

Musculo- 
cutaneous of 
leg. 

Granulation 

16.7.04 

No  sensation  outer  side  of  leg 
below  knee  ;  "  no  motion  in  foot 
or  ankle." 

5 

6.3.01 

Musculo- 
spiral. 

Granulation 

—.7.04 

Partial  sensation  on  back  and  front 
of  forearm ;  no  power  of  exten- 
sion over  wrist  joint;  hand 
powerless  as  to  grip. 

6 

10.12.00 

Sciatic 

1st  intention 

—.7.04 

Partial  return  of  sensation  ;  foot- 
drop,  movement  of  ankle  limited ; 
pain  in  front  of  leg. 

7 

26.10.00 

Musculo- 
spiral. 

Granulation 

—.7.04 

Some  hyperaesthesia  ;  motion 
practically  normal. 

8 

24.7.00 

Brachial 
plexus. 

1st  intention 

20.7.04 

"  Some  improvement  took  place." 

9 

28.3.00 

Sciatic 

1  1st  intention 

16.7.04 

Hypersesthesia  of  front  and  outer 
surfaces  of  leg ;  feeling  of  "  pins 
and  needles";  very  tender  to 
touch;  sole  painful;  no  power 
over  movements  of  foot. 

10 

21.2.00 

Sciatic 

Granulation 

9.7.04 

Complete  recovery. 

11 

18.2.00 

Sciatic 

Granulation 

14.8.04 

No  improvement  took  place.; 
Attempt  made  in  London 
Hospital  to  suture  the  nerve 
failed ;  bones  of  foot  became 
diseased,  and  amputation  was 
performed. 

12 

23.2.00 

Ulnar 

Granulation 

13.7.04 

Complete  recovery. 
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Table  49 — continued. 


Number 
of 
case. 

Date  of 
wound. 

Nerve 
injured. 

Wound 

1  111 

healed  by 

Date  of 

last 
report. 

Condition  as  regards  motion  and 
sensation. 

13 

20.1.00 

External 

and  small 
sci^'tic. 

1st  intention 

lf;.7.04 

Loss  of  sensation  from  buttock  to 
calf  and  outer  side  of  leg  j  "  loss 
of  power  in  hamstring  and  calf 
muscles,  and  complete  paralysis 
of  flexors  and  extensors  of  toes." 

14 

22.2.00 

JVXusculo- 
spiral. 

Grranulation 

12.7.04 

Sensation  practically  normal  ; 
weakness  of  extensors  of  wrist 
joint;  paralysis  of  muscles  sup- 
plied by  posterior  interosseous. 

15 

10.3.00 

Sciatic 

1st  intention 

15.6.04 

Complete  recovery. 

16 

19.2.00 

TVTnsp.iiIo- 

J-'-l-  U.  O      L*.  1 

spiral. 

Grranulation 

18.6.04 

No  improvement  in  sensation  or 
motion. 

17 

30.10.01 

Sciatic 

Granulation 

21.7.04 

Considerable  improvement  took 
place,  but  foot  extensors  con- 
tinued weak. 

18 

15.1.00 

IVEusculo- 
spiral. 

1st  intention 

1.1.04 

Complete  recovery. 

19 

24.1.00 

Median 

1st  intention 

19.1.04 

Some  paralysis  still  remains ; 
muscles  wasted ;  cannot  clench 
fist  strongly  ;  joints  not  stiff. 

20 

24.1.00 

^ !  edian 

1st  intention 

19.4.04 

Complete  recovery;  "motion  and 
sensation  normal ;  still  serving." 

ly.o.ui 

Sciatic 

(?)  25.2.02 

1 

Wasting'  and  paresis  of  leg" 
muscles." 

22 

4.S.01 

Sciatic 

r  - 
(?)         !  4.4.0:> 

1  , 

i 

i 
1 

Extensors  of  foot  wasted  and 
weak;  trophic  sores  appear  and 
heal  up.  Weak  re-action  to 
Faradic  current.  General  im- 
provement still  continuing. 
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SECTTON  XI. 
By  the  Editor. 


Used  in  all 
civilised  armies. 


Results  of  their 
use. 


The  causes  of 
infection. 


Enforced 
transport 
towards  the  rear. 

Difficulty  of 
obtaining  water 
for  lotions  at  the 
front. 


The  dressing' 
used  in  the  Boer 
War. 


The  dressing  of 

I90n. 


The  objection  to 
the  use  of  water- 
proof jaconet. 


THE  FIRST  FIELD  DRESSING. 

The  good  effects  to  be  expected  from  the  use  of  a  first  field  dressing  for 
wounds  received  in  battle  are  now  so  universally  acknowledged  that  nothing 
need  be  said  in  this  regard.  First  field  dressings  form  part  of  the  war 
equipment  of  the  officers  and  men  of  all  civilised  armies,  and  without  the 
employment  of  an  application  of  this  kind  the  advantages  of  modern  surgical 
methods  of  treatment  would  be  practically  abandoned  for  men  wounded  in 
battle.  Ideal  results  have  not  yet  been  obtained — perhaps,  indeed,  they  never 
can  be  expected  ;  but  in  South  Africa  the  effects  of  the  use  of  field  dressings 
were  extremely  good,  in  that  the  vast  majority  of  cases  reached  the  field 
hospitals  in  an  aseptic  condition,  and  that  so  far  as  can  at  present  be 
estimated,  about  80  per  cent,  of  them  continued  so. 

Most  of  the  20  per  cent,  of  cases  which  became  septic  at  a  later  period 
did  so  in  consequence  of  the  necessary  transport  of  wounded  towards  the  rear 
and  to  the  stationary  and  base  hospitals,  whether  by  wagon  or  well-equipped 
hospital  trains.  The  experience  of  the  Boer  War  demonstrated  the  fact  that 
wounds  became  septic  as  the  direct  result  of  enforced  transport,  which 
loosened  bandages  no  matter  how  well  and  firmly  applied,  and  permitted  dust 
and  dirt  to  contaminate  the  wounds,  with  the  usual  result. 

Another,  and  a  very  important,  cause  of  the  infection  of  wounds  was  on 
many  occasions  the  impossibility  of  o1)taining  at  the  front  water  of  a  quality 
suitable  for  the  preparation  of  antiseptic  solutions,  without  an  ample  supply 
of  which  aseptic  or  antiseptic  surgery  is,  of  course,  out  of  the  question. 
The  water  on  which  the  field  hospitals  and  bearer  companies'  dressing  stations 
had  to  depend  for  this  purpose  was  often  muddy  and  incapable  of  filtration 
through  a  Berkefeld  filter,  and  it  could  not  be  boiled  for  want  of  fuel. 
Naturally,  under  these  circumstances,  wounds  became  infected  during  the 
necessary  dressings  ;  but  the  field  dressings  effected  their  purpose  sufficiently 
well,  and  had  it  not  been  for  these  two  very  unfavourable  conditions,  the 
percentage  of  septic  cases  would  have  been  much  less  than  it  was. 

The  first  field  dressing  used  in  the  Boer  War  during  the  greater  part  of 
the  time  was  according  to  the  specification  of  1891.  It  contained  two  pads  to 
form  the  dressings  actually  in  contact  with  the  wounds. 

A  pad  of  gauze. 

A  pad  of  compressed  flax  charpie  between  layers  of  gau2e. 
A  loose- wove  bandage,  4-|  yards  long. 

A  piece  of  waterproof  jaconet  to  be  applied  outside  the  dressings,  and 
Two  safety  pins. 

All  the  dressing  materials  in  this  packet  were  impregnated  with  a  solution 
of  1  in  1,000  of  corrosive  sublimate. 

This  was  the  first  dressing  supplied  to  the  Army  on  its  departure  for 
South  ^  Africa,  but  towards  the  end  of  the  campaign  a  first  field  dressing 
according  to  the  specification  of  1900  was  substituted  for  it.  In  this  the 
materials  were  the  same,  except  that  absorbent  wool  replaced  the  flax  charpie, 
and  the  antiseptic  was  2  per  cent,  by  weight  of  salalembroth  instead  of 
mercuric  chloride. 

The  fault  of  both  of  these  dressings  was  the  use  of  a  waterproof  material 
to  cover  the  gauze  and  charpie  or  wool  applications  to  the  wounds,  and  a  little 
experience  soon  brought  it  to  notice.  Everything  which  tends  to  prevent 
evaporation  and  the  formation  of  a  dry  crust  of  blood  in  the  dressing  imme- 
diately in  contact  with  the  wound,  tends  to  promote  suppuration  and  the 
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growth  and  multiplication  of  the  micro-organisms  with  which  the  skin  is 
always  infected,  and  which  cannot  be  removed  before  the  first  field  dressing  is 
applied  on  the  battlefield.  This  could  only  be  achieved  by  the  careful 
sterilisation  of  the  skin  by  the  means  used  in  an  operating  theatre,  which 
naturally  are  unattainable  at  the  first  line  of  assistance  in  the  field,  and  those 
microbes  which  are  present  on  the  skin  mnst  be  left  there  and  covered  with 
the  dressing.  But  there  should  be  no  collecting  together  of  a  further  supply 
of  infective  matter  from  the  outlying  skin,  beyond  the  area  of  the  pads,  by 
wiping  away  the  blood  in  attempts  at  so-called  cleansing  of  the  skin ;  the 
dressings  should  be  merely  laid  on  the  apertures  and  fastened  there.  Luckily 
the  infective  matter  which  remains  beneath  the  dressings  is  not  in  such 
quantity  nor  of  such  virulence  as  to  be  able  to  propagate  its  species  in  the 
absence  of  moisture  and  under  the  restraining  influence  of  the  chemical 
germicide  with  which  the  materials  are  saturated,  and  so  suppuration  does  not 
occur. 

But  when  the  waterproof  was  used  moisture  was  favoured  ;  the  blood 
and  gauze  or  wool  could  not  diy  into  a  hard  crust,  beneath  which  healing 
would  proceed  safely,  and  the  part  covered  by  the  dressing  became  a  veritable 
"  hot  box  "  for  the  cultivation  and  increase  of  micro-organisms,  producing,  in 
a  considerable  number  of  instances,  infection  of  the  wound.  As  evidence  of 
the  certain  danger  of  covering  the  dressings  with  waterproof  material,  ii;  may 
be  mentioned  that  it  was  a  common  experience,  on  removing  the  dressing  of 
this  kind,  to  find  the  wound  and  the  skin  around  it  covered  with  a  thin  layer  of 
mud,  a  mixture  of  dust  and  sweat,  especially  when  the  men  had  been  moved 
by  train  or  wagon  for  any  considerable  distance.  The  use  of  the  jaconet  in 
South  Africa  was,  therefore,  soon  discontinued,  with  a  very  appreciable 
improvement  in  the  wounds  as  regards  an  aseptic  condition,  and  it  was 
omitted  altogether  (except  as  covering  for  the  packet)  in  the  field  dressing 
according  to  the  specification  of  1904,  which  otherwise  remained  the  same  as 
that  of  1900. 

The  following  is  the  specification  of  the  dressing  of  1904  : — 


Skin  germs 
cannot  be 
removed. 


Germs  do  not 
increase  beneath 
the  di'essing. 


Effect  of  a  water- 
proof covering. 


Jaconet 
discarded. 


Omitted  from 
dressing  of  1904. 


First  Field  Dressing. 
(Pattern  No.  3629,  G/1904.) 

1.  Outer  cover,  sewn  cloth.  Contents  and 
Two  safety  pins,  wrapped  in  waxed  paper.  materials. 
Inside  cover  of  waterproof  jaconet,  the  edges  to  be  cemented  with  rubber 

solution,  so  as  to  render  the  packet  air-tight,  having  a  portion  of  one  of  the 
corners  turned  back  and  not  cemented. 

2.  Gauze  bandage,  2^  inches  by  A\  yards,  folded  flat  into  2|-  inches  by 
4  inches. 

3.  Piece  of  gauze  17  inches  by  13  inches,  weight  not  less  than  72  grains, 
folded  to  suit  the  size  of  the  package. 

4.  Compressed  absorbent  cotton  wool,  between  layers  of  gauze  (like 
Gamgee  tissue). 

Weight  of  absorbent  cotton  wool  to  be  not  less  than  100  grains  and  not 
more  than  110  grains. 

5.  The  gauze  bajjdage,  the  piece  of  gauze,  the  compressed  absorbent 
cotton  wool,  and  the  layers  of  gauze  to  contain  2  per  cent,  by  weight  of 
Salalembroth,  and  to  be  tinted  with  aniline  blue. 

The  first  dressing  of  Pattern  3629,  G/1904,  w^as  an  improvement  on  the  A  new  and 
previous  ones  in  that  the  waterproof  covering  for  the  gauze  and  wool  pads  improved  first 
was  discarded  from  it.     But,  inasmuch  as  it  is  now  evident  that  the  consensus  ^^^^  dressing, 
of  opinion  amongst  surgeons  is  that,  if  an  antiseptic  dressing  is  applied  to  a 
wound,  the  best  materials  to  employ  are  the  double  cyanide  preparations, 
a  new  dressing  was  suggested  in  September,  1904,  accordmg  to  the  following 
specification  : — 
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Suggested  First  Field  Dressing,  September,  1904. 

Contents : — 

Outer  cover,  sewn  cloth. 

Two  safety  pins  wrapped  in  waxed  paper. 

Inside  cover  of  waterproof  jaconet,  the  edges  to  be  cemented  with  rubber 
solution,  so  as  to  render  the  packet  air-tight,  having  a  portion  of  one  of  the 
corners  turned  back  and  not  cemented. 

Loose-wove  bandage,  2|-  inches  by  4^  yards,  folded  flat  into  2|-  inches  by 
4  inches. 

Piece  of  gauze,  17  inches  by  13  inches,  weight  not  less  than  72  grains, 
folded  to  suit  the  size  of  the  package. 

Compressed  absorbent  cotton  wool,  between  layers  of  gauze  (like  Gamgee 
tissue).  Weight  of  the  wool  to  be  not  less  than  100  grains  and  not  more 
than  110  grains. 

The  piece  of  gauze,  the  compressed  absorbent  cotton  wool,  and  the  layers 
of  gauze  to  contain  3  per  cent.,  by  weight,  of  double  cyanide  of  mercury  and 
zinc,  and  to  be  tinted  with  carbolic  solution  of  rosaniline. 

Printed  directions  for  use  are  to  be  upon  the  outside  cover,  and  a  printed 
label  of  directions  for  use  is  to  be  placed  upon  the  inside  cover. 


The  use  of  anti- 
septic powdei-  or 
paste. 


Doubling  tlie 
quantity  of 
gauze. 


In  discussing  the  question  of  the  contents  of  the  above  packet,  that  of 
further  safeguarding  its  efficiency  by  adding  to  it  a  quantity  of  antiseptic 
powder  or  paste  was  considered,  but,  for  various  reasons  which  might  not 
be  overlooked,  was  decided  in  the  negative.  As  a  substitute  for  powder  in 
the  dressing,  a  suggestion,  which  will  probably  be  sanctioned,  has  been  made 
to  supply  dredging-boxes  containing  boric  powder  to  the  bearer  companies' 
haversacks,  so  that  this  antiseptic  may  be  dusted  on  the  skin  and  wound  or 
on  the  first  dressing  itself  before  applying  it.  To  bring  it  as  near  perfection 
as  a  first-aid  dressing  can  be,  there  should  be  two  pieces  of  gauze  of  the  weight 
and  dimensions  given  above,  instead  of  only  one.  There  would  thus  be  two 
similar  dressings  for  typical  small-bore  entrance  and  exit  wounds,  viz.,  a  piece 
of  gauze  and  half  the  wool  for  each,  and  all  the  materials  could  be  used  as  one 
application  for  extensive  injuries,  such  as  those  due  to  shell  fragments.  This 
latter  form  of  first  field  dressing  is  now  practically  sanctioned. 

The  experience  of  the  late  war  demonstrated  the  importance  of  having  a 
reliable  first  field  dressing — the  advantages  of  modern  surgery  are  lost  to  the 
wounded  in  its  absence.  Nussbaum's  well-known  saying  that  "  the  fate  of  the 
soldier  wounded  in  battle  is  in  the  hands  of  him  who  applies  the  first  dressing," 
includes  a  statement  that  it  equally  dejoends  on  the  efficacy  of  the  dressing 
which  is  first  applied. 
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SECTION  XII. 
By  the  Editor. 


BULLETS  AND   OTHER   MISSILES   LODGED  IN  THE  TISSUES. 


It  is  at  present  impossil)le  to  saggiest  what  percentage  of  small-bore 
bullets  lodged  in  the  tissues  of  men  wounded  duritig  the  war.  The  ordinary 
service  bullet  hardly  ever  remains  lodged  at  ranges  under  1,700  yards,  if  it  is 
not  broken  up  against  hard  bone,  as  sometimes  happens  ;  but  when  it  deforms, 
or  especially  when  it  is  fragmented,  pieces  of  it  may  remain  even  when  fired 
at  comparatively  short  ranges.  The  missiles  most  frequently  found  lodged 
are  fragments  of  common  shell,  shrapnel  bullets,  fuse-plugs  of  either  pattern 
of  shell,  fragments  of  deformable  rifle-bidlets,  ricochet  bullets,  and  ordinary 
small-bore  bullets  fired  at  long  ranges,  and  probably  the  order  of  frequency  of 
their  lodgment  is  as  given  here,  considering  the  number  of  cases  wounded 
by  each. 

The  unaltered  service  Mauser  frequently  broke  up  or  deformed  against  a 
hard  diaphysis  and  lodged,  mere  fragmentation  of  a  bullet  being,  therefore, 
very  inconclusive  evidence  of  the  use  of  deformable  missiles.  Apart  from 
actual  breaking  up  of  the  service  Mauser,  the  usual  deformation  it  undergoes 
is  flattening  at  the  point  or  bending  at  the  shoulder ;  many  skiagrams  to  be 
seen  at  the  end  of  the  various  sections  of  this  Report  show  these  changes  in 
shape. 

No  properly  so-called  explosive  small-arm  bullets  were,  so  far  as  I  can 
ascertain,  used  by  the  Boers,  though  both  surgeons  and  j^atients  frequently 
applied  the  term  "  explosive  "  to  bullets  which  had  produced  severe  injuries, 
especially  at  the  exit  side  ;  but  the  ordinary  service  small-bore  bullet  is  quite 
capable,  when  it  meets  with  resistant  bone,  of  producing  injuries  of  such  extent 
and  severity  as  to  have  the  appearance  of  being  due  to  small-arm  shells, 
though  wrongly  so. '  The  Boers  used  many  kinds  of  soft-nosed  and  otherwise 
easily  deformable  bullets,  but  none  containing  a  bursting  charge.  A  bullet 
found  in  the  Boer  trenches  having  a  copper'  cap  or  tube  in  the  point  was  given 
me  by  Lieut. -Colonel  Woodhouse,  R.A.M.C.,  but  there  was  no  explosive 
material  in  the  cap  ;  it  was  a  sporting-rifle  bullet,  and  much  larger  than  a 
Mauser,  the  copper  cap  being  efiective  merely  toAvards  easy  deformation. 

The  removal  by  operation  of  lodged  bullets  and  other  missiles  is  a  subject 
which  requires  a  few  remarks.  Soldiers  are,  in  my  experience,  usually 
peculiarly  desirous  of  having  lodged  bullets  extracted,  and  repeatedly  suggest 
that  this  should  be  done.  It  is  probable  that  during  the  Boer  War  this 
operation  was  performed  sometimes  in  accordance  with  requests  of  this  kind 
rather  than  in  consequence  of  any  surgical  indication  pointing  to  its  necessity. 

It  goes  without  saying  that  bullets  which  are  discovered  in  wounds  during 
the  primary  dressing  of  the  cases,  or  which  are  formd  lodged  close  under  the 
skin  at  the  ofiside  should  be  removed  then  and  there  ;  but,  otherwise,  there 
need  be  no  hurry  in  their  extraction,  nor  should  search  be  made  immediately 
to  ascertain  their  precise  positions.  This  may  be  looked  upon  as  the  correct 
procedure  for  two  reasons  : — (1)  That  a  bullet  may  be  lodged  in  structures  on 
the  functions  of  which  it  may  produce  no  effect,  it  may  become  encysted  and 
cause  no  symptoms,  in  w  hich  case  it  need  never  be  removed  ;  or  (2)  it  can,  if 
necessary,  be  more  satisfactorily  dealt  with  at  a  stationary  or  general  hospital 
later  on  when  the  signs  of  the  disability  due  to  its  presence  become  apparent. 

Although  the  wound  leading  to  a  bullet  may  heal  during  the  treatment 
of  a  case,  and  although  during  that  time  it  may  cause  no  pain  or  inconvenience, 
it  does  not  necessarily  follow  that  it  will  not  require  removal  at  a  later  period. 
A  bullet  lodged  in  muscles  which  come  into  active  movement  when  the  patient 
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Percentage  of 
lodged  bullets 
not  known. 
Service  bullets 
only  lodge  at 
long  ranges. 
Missiles  most 
frequently  found 
lodged. 


Ordinary  service 
bullets  frequently 
broke  up  or 
deformed. 
Deformations 
they  underwent. 


No  explosive 
small  bullets 
used. 


Many  patterns  of 
soft  bullets  used. 


Extraction  of 
bullets. 


Bullets  seen  in 
tbe  wound  or 
found  under  the 
skin. 


Reasons  against 
immediate  search 
and  removal. 


Bullets  causing 
no  symptoms  at 
first  may  require 
reDio\  al  later, 
and  why. 
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Lodged  in 
muscles  or  joints  ; 


Or  in  contact 
■with  nerve 
trunks ; 

In  the  chest : 


Or  within  the 
craniam. 

Only  surgical 
conditions 
necessitate 
extractions. 

Exploring 

instruments 

useless. 

X-rays  the  means 
to  employ  for 
detection  of 
bullets. 
Cross-tlivead 
localiser  and 
stereoscopic 
skiagraphs. 


The  operation  for 
extraction. 


begins  to  get  about,  or  one  partly  or  wholly  within  a  joint,  may  produce  no 
symptoms  while  the  patient  lies  in  bed,  but  may  cause  a  re-opening  of  the 
wound  and  pain  and  limitation  of  movement  when  he  again  begins  to  use  the 
parts  in  which  it  is  situated,  and  under  these  circumstances  the  indications  for 
its  rencoval  are  quite  clear  ;  in  a  case,  too,  where  a  bullet  is  found  to  be  in 
contact  with  or  in  the  immediate  neighbourhood  of  a  large  nerve  trunk,  and 
when  symptoms  of  injury  to  the  nerve  persist,  it  should  be  removed.  Bullet?, 
in  the  pleural  cavity  usually  set  up  irritation,  and  these  cases  are  peculiarly 
liable  to  develop  into  empyemata ;  in  these  cases  also  they  must  be  extracted, 
and  when  lodged  within  the  cranium,  in  accessible  places  and  close  to  the 
surface,  it  may  also  be  advisable  to  undertake  operations  for  their  removal. 
In  fact,  it  may  be  said  in  general  terms,  that  it  is  only  when  the  surgical 
conditions  due  to  their  presence,  or  almost  certain  to  supervene  if  they  are  not 
interfered  with,  clearly  point  to  the  necessity  of  extractions  that  operations 
should  be  performed  in  these  cases. 

All  exploring  instruments,  electrical  and  other,  for  the  detection  of  lodged 
missiles  may  nowadays  be  set  aside  as  out  of  date,  and  dependence  placed 
entirely  on  the  use  of  X-rays  for  this  purpose.  By  their  means,  using 
Mackenzie  Davidson's  cross-thread  localiser,  the  exact  position  of  any  foreign 
body  within  the  tissues  can  be  ascertained  to  a  millimetre,  or  stereoscopic 
photographs  may  be  taken  which  will  afford  means  of  a  sufficiently  exact 
estimation  of  the  position  of  an  object  as  large  as  a  bullet  to  warrant  the 
surgeon  in  operating  for  its  removal  without  more  accurate  localisation.  When 
using  this  method,  small  pieces  of  wire  should  be  fastened  on  the  skin  above 
and  below  the  bullet,  so  that  its  relative  position  to  known  points  on  the  skin 
may  be  shovv'n  in  the  stereoscope,  and  thus  a  clear  indication  obtained  for  the 
operative  procedure  to  be  carried  out.  Before  proceeding  to  localise  the  bullet, 
or  to  skiagraph  it  stereoscopically,  its  general  position  should  be  ascertained  by 
means  of  the  fluorescent  screen,  or  by  a  single  skiagraph,  so  that  the  part  of 
the  limb  or  body  in  which  it  is  situated  may  be  placed  in  the  proper  position 
over  the  photographic  plate  while  these  methods  are  being  carried  out. 

The  incision  for  the  removal  of  a  bullet  or  other  foreign  body  should  be 
so  placed  that  it  may  be  reached  by  the  shortest  route,  or  where  the  structures 
to  be  dissected  through  are  of  the  least  anatomical  importance,  and  it  should 
be  sufficiently  free  to  enable  the  dissection  to  be  made  with  ease.  When 
lodged  in  loose  tissues,  such  as  the  back  of  the  thigh,  &c.,  these  and  the 
bullet  should  be  pressed  towax'ds  the  incision  and  firmly  held  there  by  the 
hands  of  an  assistant,  as  otherwise  the  point  of  the  exploring  finger  may  be 
quite  close  to  the  bullet  and  yet  receive  no  sensation  of  its  presence.  The 
important  matter  is  that  the  localisation  should  have  been  carried  out 
accurately,  and  that  the  surgeon  should  hold  strictly  to  the  line  given  by  it. 
When  bullets  are  lodged  in  bone,  it  frequently  happens  that  some  of  the  latter 
must  be  removed  with  a  gouge  and  hammer  before  they  can  be  freed  ;  but 
usually  the  finger  and  a  spoon-shaped  instrument,  or  a  suitable  forceps,  are 
the  only  means  required.  In  extracting  deformed  or  broken  bullets  care 
should  be  taken  to  disentangle  them  from  the  soft  parts,  which  are  certain  to 
become  engaged  in  the  jagged  portions  of  the  metal,  and  that  too  much  force 
is  not  employed  in  their  removal. 

For  many  skiagraphs  of  lodged  missiles  reference  may  be  made  to  the 
illustrations  at  the  end  of  the  various  sections  of  this  Report,  the  two  most 
curious  instances  beino^  one  where  the  bullet  lodged  in  the  bladder  without 
producing  any  symptoms  except  retention  of  urme,  and  was  eventually 
extracted  from  the  meatus  ;  and  another  which  entered  above  the  patella 
while  the  knee  joint  was  flexed  to  a  right  angle,  passed  through  the  head  of 
the  tibia  and  into  its  medullary  canal,  finally  lodging  just  above  the  ankle 
joint.  The  tibia  was  fractured  at  its  narrowest  part,  but  the  bullet  caused  no 
trouble,  and  was  not  removed  (Fig.  63). 
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SECTION  XIII. 
By  the  Editor. 


THE  EMPLOYMENT  OF  X-RAYS  IN  SOUTH  AFRICA. 


A  CONSIDERABLE  amount  of  valuable  skiagraphic  work  was  done  during  the 
war,  evidence  of  which  is  now  stored  at  the  War  Office  in  the  form  of  a  very 
large  number  of  excellent  negatives  and  prints  of  the  cases  submitted  to  this 
method  of  investigation.  About  600  of  these  have  been  selected  as  showing, 
probably,  specimens  of  all  kinds  of  bone  injury  due  to  the  modern  rifle  bullet, 
which  it  is  hoped  may  be  published  as  an  atlas,  the  value  of  which  to  military 
surgeons  can  hardly  be  over-estimated. 

When  preparations  for  the  war  were  being  made  and  the  hospital 
personnel  was  being  allotted,  care  was  taken  to  appoint  to  each  general  and 
stationary  hospital  one  officer  who  had  at  least  a  sufficient  elementary  know- 
ledge of  the  work  to  be  able  to  take  a  skiagraph,  and  it  was  intended  that 
he  should  devote  all  his  time  to  X-ray  work.  But,  in  consequence  of  the 
unexpectedly  large  numbers  of  sick  and  wounded  who  had  to  be  attended  to, 
it  soon  became  apparent  that  this  plan  must  be  abandoned,  and  special  experts 
in  skiagraphy  obtained  from  home.  This  was  done,  and  the  following 
gentlemen  were  sent  out : — Messrs.  G.  Catling,  L.  Sells,  G.  Paxton,  and 
T.  E.  Eachus.  But  while  it  was  found,  as  stated  above,  that  it  was  impossible 
to  permit  officers  of  the  Medical  Service  to  devote  their  time  especially  to 
skiagraphy,  to  the  neglect  of  their  medical  and  surgical  duties,  many  of  them 
availed  themselves  of  every  opportunity  of  practising  it,  and  much  of  the 
work  was  done  by  them.  Amongst  these  were  Brevet  Lieut.-Colonel  M.  W. 
RusseU  ;  Majors  W.  B.  Day,  H.  E.  Hale,  D.S.O.,  and  H.  C.  Thurston,  C.M.G.  ; 
Captains  G.  E.  F.  Stammers,  H.  C.  Hime,  J.  J.  W.  Prescott,  D.S.O.,  A.  F. 
Carlyon,  J.  J.  Lenahan,  and  A.  E.  Weld ;  Lieutenant  and  Quartermaster 
Bruce  and  Sergeant -Major  Harwood,  and  others  whose  names  cannot  be 
ascertained,  contributed  their  share  to  the  large  amount  of  skiagraphic 
material  sent  home  at  the  close  of  the  war. 

The  X-ray  equipment  supplied  to  the  hospitals  in  South  Africa  comprised 
10 -inch  field  service  coils  made  by  Mr.  Apps  or  by  Messrs.  Cox  and  Co., 
having  the  ordinary  spring-hammer  interrupter  ;  6-cell  Lithanode  accumu- 
lators of  30  ampfere-hours  capacity;  a  fluorescent  screen;  Cox's  "Record 
Tubes  "  ;  Mr.  Mackenzie  Davidson's  couch  and  portable  cross-thread  localiser, 
and  the  necessary  photographic  material.  This  was  found  suitable  in  every 
particular.  Mr.  Mackenzie  Davidson's  motor  mercury  break  was  supplied  in 
some  instances  late  in  the  campaign,  and  v/orked  to  perfection  ;  but  even 
its  inventor  admits  that  it  is  hardly  sufficiently  portable  for  use  on  active 
service. 

The  re-charging  of  accumulators  and  the  weight  and  absence  of  portability 
in  the  apparatus  geiierally  are  the  difficulties  usually  to  be  overcome  in  the 
employment  of  X-rays  on  a  campaign  ;  but  continuous-current  electric  lighting 
installations  were  so  common  in  South  Africa,  even  small  towns  and  all  fixed 
hospitals  being  lighted  by  this  means,  re-charging  accumulators  was  readily 
done.  In  the  absence  of  a  source  of  E.M  .F.  of  this  kind,  an  oil  motor  and  a 
dynamo  must  be  used  for  re-charging.  Apparatus  of  this  kind  has  been 
tried  by  the  War  Office  ;  it  has  been  found  suitable,  and  can  be  adopted 
when  occasion  arises.  It  consists  in  a  bicycle  motor  of  2h  H.P.  and  a  dynamo 
wound  to  give  a  pressure  of  15  volts  with  a  resistance  to  govern  the  amperage. 
Both  parts  are  fixed  on  a  bed,  from  which  they  are  detachable  for  carriage, 
and  the  apparatus  weighs  under  200  lbs.,  little  enough  for  so  useful  a 
machiiu:. 
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In  future  3-cell  accumulators  will  be  supplied  instead  of  the  6-celI  ones 
used  in  South  Africa,  as  being  more  easily  carried,  and  a  reduction  in  the 
number  of  these  required  to  work  a  10-inch  coil  will  be  made  possible  by  using 
Cox's  new  (1904)  platinum  interrupter  instead  of  the  spring-hammer  break. 
This  new  interrupter  is  a  modification  of  Gaife's  ;  it  is  excellent  in  work, 
giving  a  steady  illumination  of  the  tube,  and  the  platinum  points  do  not  burn 
away  rapidly,  nor  do  they  fuze  together  and  endanger  the  insulation  of  the 
coil.  But  its  great  advantage  from  the  army  and  transport  points  of  view  is 
that  it  gives  its  best  results  with  12  volts  from  the  accumulators,  thus 
enabling  the  number  of  the  latter  to  be  greatly  reduced  as  compared  with  what 
is  necessary  with  any  other  form  of  interrupter. 

X-ray  equipment  was  not  supplied  to  movable  field  hospitals,  but  only  to 
general  and  stationary  hospitals,  because  patients  being  treated  in  the  former 
do  not  require  this  method  of  investigation  of  their  injuries,  and  because,  if  it 
were  available,  there  could  be  but  little  opportunity  of  using  it  in  places  over- 
crowded with  wounded  men,  and  where  surgical  work  must  almost  always  be 
carried  on  at  high  pressure.  The  main  objects  of  skiagraphy  in  gunshot  cases 
are  to  ascertain  the  condition  of  fractured  long  bones,  both  before  and  after 
their  permanent  fixation  by  splints,  and  for  the  localisation  of  foreign  bodies, 
whether  they  be  detached  fragments  of  bone,  bullets,  or  other  missiles  lodged 
in  the  tissues  previous  to  their  removal,  when  this  is  considered  necessary. 
But  the  treatment  of  fractures  in  field  hospitals  is,  for  the  most  part,  of  only 
a  temporary  and  provisional  character,  and  does  not  necessitate  the  use  of 
X-rays  ;  and  the  extraction  of  foreign  bodies  can  be  done  with  infinitely 
greater  safety  at  fixed  hospitals,  where  patients  arrive  from  movable  hospitals 
within  a  day  or  two  of  the  receipt  of  their  wounds,  and  where  localisations 
and  operations  can  be  carried  out  at  comparative  leisure. 

Mr.  Mackenzie  Davidson's  method  of  localisation  w'as  the  one  employed 
in  the  Boer  War,  his  couch  and  cross-thread  localiser  forming  parts  of  the 
equipment ;  it  is  accurate  to  a  millimetre,  when  the  procedures  included  in  it, 
wdiich  are  quite  simple  and  easily  performed,  are  correctly  and  intelligently 
carried  out.  Stereoscopic  skiagraphy  was  not  much  used,  because  it  was  not 
well  known  at  the  time  ;  but  now  much  experience  has  shown  that  the  positions 
of  such  large  substances  as  bullets  and  some  fragments  of  bone  are  so  closely 
indicated  by  means  of  it  as  to  justify  the  surgeon  in  proceeding  to  remove 
them.  A  stereoscopic  skiagraph  shows  the  relation  of  the  foreign  body  to 
other  fixed  points  within  the  tissues,  and  when,  in  addition  to  this,  other  points 
are  marked  on  the  skin  by  means  of  pieces  of  wire,  all  the  indications  which 
are  required  for  its  extraction  can  be  obtained. 

Bullet  detectors  of  all  kinds,  electrical  and  otherwise,  may  now  be  set 
aside  as  useless,  and  reliance  exclusively  placed  on  the  use  of  X-rays  to  show 
the  presence  of  missiles  which  have  lodged. 

This  report  is  hardly  the  place  in  which  to  discuss  the  various  methods  of 
X-ray  procedure  in  more  precise  terms,  but  it  was  necessary  to  refer  to 
them  in  this  short  note  in  order  to  show  that  one  of  the  great  advances  in 
surgery  of  modern  times  had  not  been  neglected  by  the  Army  Medical  Service 
during  the  Boer  War. 
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SOME  STATISTICS. 

Table  50,  51,  52  and  53  show  ceitain  details  regarding  the  casualties  in 
killed  and  wounded  during  the  Boer  War,  and  are  taken  from  the  Appendices 
to  the  Minutes  of  Evidence  given  before  the  Royal  Commission  on  the  Wai' 
in  South  Africa,  pages  98  and  99,  ;i,nd  from  the  War  Office  lieturn  of 
Casualties  up  to  and  including  May  31st,  1902. 

Table  50.  —  Total  Numbers  sent  to  South  Africa  or  Enlisted  there  for  the 

purposes  of  the  War. 

Officers   17,559 

N.C.O.'s  and  Men    430,876 

Total   448,435 


Table  51. — Casualties  in  Killed  and  Wounded. 


Killed. 

Wounded. 

Total. 

Eatio  of  Killed 
to  Wounded. 

Officers 

N.C.O.'s  and  Men  

518 
5,25G 

1,851 
20,978 

2,3()9 
26,234 

1  to  3-5 
1  to  3-9 

Total 

5,774 

22,829 

28,603 

1  to  3-9 

Table  52. — Casualties  per  cent,  of  Total  Strength. 


Killed. 

Wounded. 

I'otal. 

Officers 

N.C.O.'s  and  Men  

2-9 
1-2 

10-5 
4-8 

13-4  ±  0-26 

r,-()  ±0-03 

The  total  casualties  in  killed  and  wounded  pei'  cent,  of  total  stren,o-th  =  6-3 

Table  53. — Died  of  Wounds. 

Wounded. 

Died. 

Death-Kate. 

N.C.O.'s  and  Men  

1.851 
20,978 

183 
1,835 

9-8  per  cent. 
8-8 

Total  

22,829 

2,018 

8*8  per  cent. 
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APPENDIX. 

By  Archibald  Young,  M.B.,  CM.,  B.Sc,  Late  Civil  Surgeon 

South  African  Field  Force. 


INJURIES  OF  PERIPHERAL  NERVES  DIRECTLY  OR  INDIRECTLY 
CONNECTED  WITH  GUNSHOT  WOUNDS. 

In  endeavouring  to  draw  some  general  conclusions  from  this  series  of  cases 
of  gunshot  wounds  involving  directly  or  indirectly  the  peripheral  nerves,  it  is 
not  intended  to  suggest  that,  in  themselves,  or  as  a  whole,  they  exemplify  all, 
or  even  the  major  part,  of  the  pathological  or  clinical  effects  of  such  injuries. 

Nor  is  it  even  suggested  that,  as  regards  the  proper  lines  of  surgical 
treatment,  this  series  presents  at  all  sufficient  data  to  warrant  the  laying 
down  of  any  definite  or  fixed  principles  which  will  be  beyond  the  region  of 
dispute. 

In  any  of  these  directions  the  number  of  cases  included  is  much  too  small 
to  permit  of  any  wide  generalisatioD. 

Embodying,  however,  as  it  does,  a  fairly  representative,  if  rather  limited, 
collection  of  nerve  lesions  due  to  gunsbot  wounds,  which,  in  the  course  of  a 

"year's  surgical  work  in  South  Africa,  came  directly  under  the  care  of  the 
writer,  it  seems  reasonable  to  suppose  that  the  series  may  afford  some  material 
worthy  of  scrutiny,  perhaps  even  of  distinct  value  in  itself,  as  well  as  fitted 
for  inclusion  in  the  more  complete  statistical  and  other  records  drawn  from  the 
whole  compaign  and  the  experience  of  many  observers. 

The  cases  included  in  this  group  not  only  came  dierctly  under  the 
personal  observation  of  the  Avriter,  but  they  were  reported  with  a  considerable 
degree  of  care.  This  being  stated,  it  is  necessary  to  add  the  three-fold 
qualification — (l)  that  in  few  of  the  cases  did  the  patient  come  under  the 
writer's  care  before  the  lapse  of  some  days,  or  even  weeks,  from  the  date  of 
reception  of  injury,  so  that  the  earliest  period,  following  directly  upon  the 
injury,  was  seldom  watched  by  the  writer  and  reported  from  his  own  personal 
observation  ;  for  the  earlier  history,  reliance  had  to  be  placed  on  the  patient's 
own  statement — not  always  a  reliable  or  satisfactory  one  ;  (2)  that,  in  one  or 
two  cases,  even  operative  measures  had  actually  been  earned  out  before  the 
patient  came  into  the  writer's  charge  in  3  General  Hospital,  so  that  a  proper 
appreciation  of  the  primary  condition  was  rendered  still  more  difficult  (Randies, 
Case  13)  ;  (3)  that  there  was  available  for  the  satisfactory  or  scientific 
investigation  of  muscles  related  to  the  nerves  involved,  no  electrical  apparatus 
such  as,  in  civil  practice,  one  would  have  most  certainly  employed.  Alterations 
in  Faradic  or  galvanic  irritability  of  muscle  were  therefore  not  capable  of 
demonstration,  and  the  clinical  pictures  in  a  number  of  the  cases  are  to  that 

-extent  incomplete. 

The  series  presented  here  includes  15  instances  of  nerve  lesions  ascribable 
directly  or  indirectly  to  gunshot  wounds.  The  number  does  not  at  first  seem 
very  large  for  a  year's  work,  especially  in  view  of  the  fact  that  it  is  generally 
recognised  that,  with  the  modern  small-calibre  bullet,  the  proportion  of  injuries 
of  the  peripheral  nerves  has  undergone  very  marked  increase. 

Still,  it  should  be  remembeted  that  these  15  represent  a  percentage  of 
8"02  of  all  my  recorded  cases,  i.e.,  out  of  the  187  cases  of  gunshot  injury  of 
which  I  have  records,  15  presented  definite  signs  of  peripheral  nerve  involve- 
ment. Many  other  gunshot  wounds  came  through  my  hands,  but,  either 
because  they  were  only  under  observation  for  a  very  limited  period  (perhaps 
only  a  single  night)  on  their  way  down  country,  or  because  they  were  seen  in 
a  pei'iod  of  unusual  stress  or  strain,  they  were  not  specially  recorded  by  me. 
Doubtless  they  also  containgd  their  proportion  of  nerve  lesions. 
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A  percentage  of  8*02  is  quite  a  considerable  one.  and  is  a  distinct  advance 
on  earlier  records. 

Of  the  15  cases — 

r   -.        10  were  caused  by  a  Mauser  bullet, 
'    -  .1  by  a  Lee-Metford. 

1  by  a  Martini. 
1  by  a  shrapnel  ;  and 
■    -       2  by  fragments  of  cartridge  casing  (camp  fire  explosion). 

1  Properly  speaking,  perhaps  the  last  two  ought  to  be  omitted,  as  they 
w-ere  accidental  occurrences  not  directly  connected  with  -hostilities.  That 
would  reduce  the  number  of  cases  to  13,  or  a  percentage  of  7.  ■  It. seems  to,  me, 
however,  that  these  camp  fire  explosions  of  cartridges,  as  they  must  in  some 
degree  continue  to  be  inevitable,  ought  to  be  considered  with  the  rest. 
Certainly,  clinically,  they  presented  many  features  occurring  in  the  other 
forms. 

To  these  15  I  would  add  still  another  one,  viz.,  that  of  Barrett  (Case  16), 
whose  wound  was  not  a  gunshot  one,  but,  as  a  matter  of  fact,  was  produced  by 
a  bayonet  stab.  The  course  of  the  case,  the  operative  procedure,  the  after 
progress,  and  the  late  history  (up  to  almost  six  months  after  operation)  are  so 
well  known  to  me  that  the  record  is  for  that  very  reason  all  the  more  valuable. 
The  clinical  picture  of  the  effects,  motor,  sensory,  and  "trophic"  of  severance 
of  a  peripheral  (mixed)  nerve  was  a  strikingly  complete  and  instructive  one. 
The  demonstration  of  the  anatomical  and  pathological  conditions  found  at 
operation  was  no  less  informative,  and  the  order  of  functional  recovery  and  the 
subsequent  progress,  as  I  was  able  to  watch  it  from  August,  1900,  to  January, 
1901,  are  suggestive  of  not  a  few  interesting  points.  1  may  say  that  Barrett 
was  retained  by  me  for  several  months,  ending  with  23rd  January,  1901 — when 
I  embarked  at  Durban  for  home — as  my  private  servant,  and  hence  he  was 
constantly  under  my  observation  during  fully  six  months. 

The  whole  series,  then,  includes  15  gunshot  wound  cases  and  one  bayonet 
wound,  associated  with  injury  to  peripheral  nerves,  16  cases  in  all. 

The  remarks  which  follow  have  reference  specially  to  the  gunshot  wound 
casciS ;  that  of  Barrett — the  Jaayonet  wound — will  only  be  referred  to  in 
illustration  of  piirticular  clinical  phenomena  and  special  points  in  prognosis 
and  treatment. 


Effects  or  hifluence  of  Range. 

The  range  at  which  the  bullets  were  received,  and,  therefore,  their 
velocity  and  striking  force,  had  an  important  bearing  on  the  actual  lesion 
produced. 

As  to  the  range,  of  course,  the  patient's  statement  had  to  be  accepted, 
but  a  consideration  of  the  size  of  entrance  and  exit  wounds  of  the  soft  parts 
afforded  a  fair  check. 

Taking  the  10  cases  of  Mauser  injuries  for  comparison,  the  range  stated  Relation  of  range 
varied  from  50  to  800  yards,  and  it  may  be  said  that,  except  in  so  far  as  to  extent  of 
affected  by  subsidiary  factors,  such  as  obliquity  of  direction,  ricochet,  accom-  P"™^''^  c'^sturb- 
panying  damage  to  bone,  &c.,  the  degree  of  primary  disturbance  of  nerve 
function  varied  inversely  Avith  the  length  of  range. 

Thus,  in  the  case  of  simple  contusion  of  nerve  trunks,  however  sever'e,  a 
short-range  bullet  was  apt  to  produce  much  more  extensive  disturbance  than 
a  medium-range  one,  still  greater  ranges  being  successively  less  potent 
for  harm.. 

In  illustration,  one  might  cite  specially  the  cases  of  Lessey  (Case  7)  and  - 
McAllister  (Case  5).  In  the  former,  the  bullet,  received  at  the  short  ran^-e  of 
50  jards,  caused  a  sufficiently  wide-spread  disturbance  of  function  to  lea^d  to 
a  paresis  (only  temporary  it  is  true)  of  the  whole  right  upper  extremity,  while 
in  the  latter  the  range  was  much  greater  (800  yards),  and  the  only  nerve 
affected  seemed  to  be  the  lower  external  cutaneous  branch  of  the  musculo- 
spiral,  the  closely  associated  upper  cutaneous  branch  of  the  same  trunk,  and 
the  contiguous  branches  of  the  musculo-cutaneous  escaping  altogether.  In 
both  of  these  thq  size  of  entrance  and  exit  wounds  was  small,  so  that  the 
vibratory  force,  the    "  explosive,"  far-reaching   effect  of   the  shorter-range 
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Relation  of  range 
to  the  later 
results. 


Influence  of 
suppuration. 


bullet  was  exerted  much  more  decidedly  on  the  deeper  than  on  the  more 
superficial  tissues. 

Where  gross  laceration,  actual  perforation,  or  division  of  nerve  trunks 
occurred,  of  course,  the  short-range  bullet  led  to  much  greater  destruction  of 
nerve  tissue,  much  wider  button-holing,  and  to  the  formation  of  a  much 
greater  gap  in  the  continuity  of  the  trunk  affected,  than  one  of  medium  range, 
whose  travelling  velocity  and  force  of  impact  were  still  great,  but  whose 
flight  had  become  more  steady  than  earlier  in  its  course.  In  this  connection 
compare  the  cases  of  Marrey  (Case  11)  and  Stoddern  (Case  14).  In  the 
former,  where  the  range  was  about  60  yards,  the  int.  popliteal  was  widely 
button-holed  and  subsequently  extensively  fibrosed,  while  in  the  latter,  where 
the  range  was  at  least  200  yards,  the  injury  to  the  cord  formed  from  the 
posterior  branches  of  the  fifth  and  sixth  cervical  nerves  must  have  been 
strikingly  localised.  In  the  case  of  perforation  or  division,  the  resulting  gap 
would  be,  to  begin  with  at  least,  much  greater  in  the  short-range  injury,  the 
button-hole  or  actual  severance  being  much  more  limited  and  clean-cut  at 
medium  range. 

The  later  results  depended  also  in  great  measure  on  the  amount  of  tissue 
laceration,  so  that  the  injury  to  nerves  caused  by  a  bullet  at  medium  range 
would  probably  be  followed  by  much  less  cicatricial  change  in  and  around  the 
affected  nerve  trunks  than  would  result  from  one  received  at  short  range. 

But  of  greater  significance  than  the  range  of  the  bullet  in  the  production, 
or  aggravation,  of  functional  disturbance  in  the  later  stages,  was  the  occurrence 
of  suppuration,  for  if  a  wound  healed  without  suppuration,  secondary  involve- 
ncent  of  a  nerve  trunk  in  cicatricial  tissue,  or  fibrosis  of  the  trunk  itself,  was 
much  less  likely  to  take  place,  and  certainly  the  extent  of  cicatricial 
compression  was  infinitely  smaller. 

It  should  be  pointed  out  here  that  the  strikingly  loctdised  nature  of  many 
of  these  nerve  injuries  is  clearly  related  to  the  high  velocity  and  small  calibre 
of  the  modern  projectile,  and  in  these  respects  the  Lee-Metford  bullet  differs 
but  little  from  the  Mauser.  In  the  case  of  Wagstaff  (Case  10)  the  wound 
was  caused  by  shrapnel  fired  at  a  range  of  3,600  yards,  and  not  only  was  the 
humerus  extensively  shattered,  but  the  musculo-spiral  nerve  was  for  a  con- 
siderable distance  greatly  disorganised,  and  when  exposed  at  operation  (nine 
weeks  later)  was  found  widely  and  seriously  fibrosed.  This  is  in  marked  con- 
trast to  most  of  the  examples  of  nerve  damage  by  small-calibre  projectiles, 
though  the  case  of  Marrey  (Case  11)  presented  a  little  of  the  same  character 
(but  in  much  smaller  degree). 


Anatomical  and  Pathological  Nature  of  the  Nerve  Lesion. 

From  what  has  already  been  said  it  will  be  understood  that  the 
anatomical  nature  of  the  nerve  lesions  varied  within  wide  limits.  The 
pathological  effects  were  correspondingly  varied. 

The  special  forms  which  have  been  described  by  most  observers  are 
classified  generally  under  the  following  heads  : — Concussion,  contusion,  lacera- 
tion— -division  (complete  or  incomplete) — and  secondary  implication,  of  nerve 
trunks. 

In  spite  of  the  difficulty  of  adhering  rigidly  to  any  such  classification  or 
of  assigning  a  given  case  to  any  one  class,  and  of  excluding  it  from  all  the 
others,  it  may  be  accepted  as  in  the  main  affording  a  fair  working  system, 
with  this  reservation,  that  it  is  very  doubtful  whether,  either  pathologically 
or  on  strict  anatomical  grounds,  it  is  possible  to  maintain  that  sub-division 
which  has  been  placed  first,  viz.,  concussion. 

It  is  by  no  means  clear  that  any  such  condition  as  "  concussion  "  of  nerve 
trunks  exists,  or  that  it  definite  lesion,  be  demonstrated.  Defined, 

as  it  usually  disturbance  of  tissue,  essentially  "molecular"  in  its 

nature,  it  certainly  is  impossible  of  anatomical  or  histological  proof,  and,  from 
the  purely  clinical  standpoint,  the  symptoms — usually,  though  by  no  means 
constantly,  of  a  transitory  order — which  are  supposed  to  be  characteristic  of 
such  a  condition,  are  admittedly  in  close  correspondence  with  the  symptoms 
met  with  in  many  of  those  cases  where,  it  is  conceded, 'actual  contusion  of 
nerve  tissue  has  occurred. 
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Concussion  is  stated  by  most  writers  to  occur  although  the  nerve  is  not 
actually  struck  by  the  bullet  ;  in  fact,  it  seems  to  be  regarded  as  the  essence 
of  concussion  that  actual  contact  of  the  bullet  with  the  nerve  does  not  occur. 
Clearly,  if  actual  contact  does  take  place,  and  with  force  sufficient  to  give 
rise  to  any  symptoms  at  all,  the  injury  must  then  be  regarded  as  a  contusion. 
But  even  in  a  contusion  of  any  part  or  organ  the  effects  of  the  contusion  are 
not  limited  to  the  point  struck  ;  they  are  much  more  diffuse  than  that.  In 
an  ordinary  bruise  the  tissues  for  some  distance  around  must  necessarily  be 
affected,  show  evidence  of  intra-cellular  effusion  of  blood,  serum,  &c.,  and  the 
swelling,  oedema,  and  ecchymosis  which  these  will  entail. 

Is  it,  then,  too  much  to  suppose  that  a  nerve,  or  nerves,  situated  in  the 
vicinity  of  a  bullet  track  may  be  actually  contused,  or  involved  in  contusion, 
even  if  themselves  not  directly  impinged  on  by  the  projectile  ?  According  to 
the  distance  of  such  trunks  from  the  bullet  track,  so  also  will  the  degree  of 
the  contusion  vary. 

To  assume  the  existence  of  a  special  molecular  disturbance  to  be  termed 
concussion,  seems  unnecessary  and  unscientific.  There  may  be,  in  slight  cases, 
or  in  tlie  case  of  nerves  not  actually  contiguous  to  the  line  of  the  bullet 
track,  no  gross  haemorrhage  into  or  around  these  trunks  such  as  might  be 
seen  with  the  naked  eye,  but  there  may  still  be,  probably  are,  distinct 
evidences — did  they  but  admit  of  finer,  microscopical,  histological  proof — such 
as  intra-fibrillary  effusion  of  serum,  and  increased  tissue  re-action  in  response 
to  the  external  stimulus. 

The  special  form  of  injury,  however,  in  which  concussion  of  nerves  has 
been  said  to  be  most  typically  present  is  in  fractures  of  the  bones  of  the 
extremities. 

In  these,  so  it  is  said,  the  density,  the  resistance  to  impact  jiresented 
by  the  firm  bone,  are  such  as  to  diffuse  very  widely  the  vibratory  force  of 
the  bullet ;  but  such  being  conceded,  it  seems  unnecessary  to  separate  even 
this  variety  from  the  class  of  contusions. 

In  such  fractures  the  damage  to  soft  tissues  of  all  kinds,  on  or  near  the 
line  of  the  bullet  track,  as  well  as  in  the  vicinity  of  the  fractured  bone,  is 
bound  to  be  great,  and  the  soft  tissues  far  removed  from  the  bone  may  be 
extensively  contused  ;  it  is  reasonable  to  suppose,  therefore,  that  the  nerves 
may  be  similarly  involved. 

The  temporary  loss  of  function  which  has  been  described  as  frequently 
occurriog  in  cases  of  simple  concussion  of  nerve  trunks  is  often  present  where 
definite  contusion  can  be  demonstrated,  or  with  absolute  certainty  assumed. 

In  this  connection  it  is  of  interest  to  notice  a  statement  made  by 
Mr.  G.  H.  Makins,  F.RC.S.,in  the  volume  published  by  him  on  his  "  Surgical 
Experiences  in  South  Africa"  (pages  364-7).  Writing  on  this  subject, 
Mr.  Makins  says  :  "  Illustration  of  the  occurrence  of  concussion  was  furnished 
by  cases  in  which  complete  paralysis  of  a  limb  rapidly  cleared  up  with  the 
exception  of  that  corresponding  to  a  single  individual  nerve  of  the  complex 
apparently  originally  implicated.  Instances  of  severe  contusion  or  division 
of  one  nerve  of  the  arm,  for  instance,  accompanied  by  transient  signs  of 
concussion  of  varying  degrees  of  severity  in  all  the  others,  were  by  no  means 
uncommon." 

Now,  while  accepting  the  clinical  facts  as  to  rapid  clearing  up  of  the 
symptoms  referable  to  all  but  one  trunk  and  the  persistence  of  symptoms 
traceable  to  the  latter,  the  correctness  of  the  construction  put  upon  these 
observations  may  be  doubted.  They  might  quite  as  well  be  explained  by 
assuming  the  considerable,  or  gross,  laceration  of  one  trunk,  with  simple 
contusion  of  the  remainder.  One  is  quite  familiar  with  the  fact  that  the 
effects  of  contusion  often  clear  up  with  remarkable  rapidity. 

Other  cases,  which  seem  almost  like  the  actual  converse  of  those  quoted 
by  Mr.  Makins,  must  also  be  taken  into  consideration.  Thus  it  was  not 
uncommon  of  occurrence  for  a  single  nerve  to  be  picked  out  from  even  a 
closely  related  "  complex,"  the  remaining  trunks  of  the  latter  giving  no 
evidence  at  all  of  implication,  or,  in  other  instances,  for  a  number  of  ti'unks 
in  close  proximity  to  each  other  to  be  caught,  while  a  single  nerve  trunk 
directly  associated  with  them  escaped  altogether.  Such  occurrences  are 
difficult  to  explain  if  "  concussion "  be  the  definite  form  of  nerve  injury 
which  some  observers  have  claimed.     Why,  in  the  former  instance,  all  the 
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trunks  but  one  of  a  closely-related  "  complex "  should  escape,  and  in  the 
latter  all  but  one  show  sig-n  of  damage,  it  is  not  easy  to  understand  on  the 
assumption  of  a  mere  "  concussion,"  The  indications  are  all  in  the  direction 
of  definite  contusion  or  laceration  of  several,  or  isolated  trunks,  the  others, 
though  closely  related,  showing  no  evident  signs  of  involvement ;  and  if,  in 
the  one  instance,  such  a  contusion  of  a  single  trunk  did  occur,  and  in  the 
other  of  several  trunks,  it  might  have  been  expected  that  the  uncontused 
trunks  or  trunk  respectively  would  be  at  least  concussed — in  virtue  of  their 
close  proximity — and  that  they  should  have  given  at  least  transitory  clinical 
evidence  of  this. 

In  illustration  of  this  point  my  own  records  furnish  several  good 
examples. 

Thus  in  the  case  of  McAllister  (Case  5),  where  the  bullet  track  traversed 
an  area  containing  quite  a  number  of  cutaneous  nerves,  and  closely  related  to 
important  motor  nerves,  a  single  cutaneous  trunk,  that  of  the  lower  external 
cutaneous  branch  of  the  musculo-spiral,  was  selected  for  damage,  while  the 
rest  completely  escaped.  Now,  the  bullet  track  through  the  lower  and 
external  aspect  of  the  arm  was  in  the  closest  relation  to  not  only  the  damaged 
trunk,  as  above,  but  also  to  the  upper  external  cutaneous  of  musculo-spiral, 
near  also  to  the  musculo-cutaneous  (trunk  and  branches),  and  to  the  main 
trunk  of  the  musculo-spiral  itself  [see  Fig.  3).  These  ought  surely  to  have 
been  concussed ;  yet  they  were  not.  In  tlie  case  of  Stoddern  (Case  14)  the 
bullet  passed  obliquely  downwards  and  backwards  in  close  relation  to  the 
upper  cervical  nerves,  but  especially  to  the  lower  cervical  and  the  constituent 
trunks  of  the  brachial  plexus.  And  yet  the  damage  inflicted  was  sufficiently 
focal  or  localised  to  pick  out  only  the  portion  of  the  posterior  cord  formed 
from  the  fifth  and  sixth  cervical  nerves,  the  functional  disturbance  affecting 
only  the  muscular  area  of  supply  of  the  supra-scapular  and  circumflex  nerves 
[see  Anatomical  Note,  Case  14).  And  the  injury  was,  to  all  appearances, 
a  severe  one,  and  most  probably  of  the  nature  of  severe  laceration  or  division 
(partial  or  complete).  In  such  a  case  one  would  certainly  have  expected  a 
much  more  general  or  widespread  involvement,  considering  the  great  number 
of  special  nerves  and  closely-connected  trunks  of  the  plexus  all  directly  related 
to  the  affected  cord  (see  Fig.  11).  These  ought  to  have  been  at  least  concussed. 
Yet  there  was  no  sign  of  disturbance  of  any  of  them. 

Both  McAllister  and  Stoddern,  then,  illustrate  the  picking  out  of  a  single 
nerve  trunk  or  cord  from  the  midst  of  a  closely-related  "  complex,"  and  the 
absence  of  any  signs  of  concussion  of  the  renaaining  cords  of  that  "  complex." 

In  illustration  of  the  other  type,  viz.,  involvement  of  all  the  constituents 
save  one  trunk  of  a  nerve  "  complex,"  the  case  of  Clarke  (Case  6)  may  be 
cited. 

In  this  the  bullet  track  was  through  much  the  same  region  as  in  the  case 
of  McAllister.  Not  only,  however,  was  the  lower  external  cutaneous  branch 
of  musculo-spiral  contused,  but  also  the  upper  external  cutaneous  branch  of 
the  same,  and  the  posterior  cutaneous  branch  of  the  musculo-cutaneous. 

The  interesting  point  was  the  escape  of  the  anterior  cutaneous  branch  of 
the  musculo-cutaneous,  which,  at  the  level  of  the  bullet  track,  is  aJmost 
directly  in  contact  with  the  posterior  branch.  Yet  it  escaped  altogether, 
(See  Figs.  4,  A.  and  B.) 

As  bearing  very  strikingly  on  the  same  point  may  be  mentioned  the  case  of 
Cheetham  (Case  3),  where  a  Mauser  bullet,  entering  the  front  of  the  right  thigh 
at  a  point  5  cm.  below  and  to  the  inner  side  of  the  right  anterior  superior 
spine,  1'5  cm.  below  Poupart's  ligament,  passed  obliquely  across  in  a  slightly 
upward  direction,  towards  the  outer  aspect  of  the  thigh — its  track  probably  in 
the  main  subcutaneous — to  emerge  over  the  tip  of  the  great  trochanter  10  cm. 
from  the  wound  of  entrance.  In  this  case  the  cutaneous  branches  coming 
directly  within  the  region  traversed  by  the  bullet  were  picked  out  and 
contused,  viz.,  the  external  cutaneous  nerve  of  the  thigh  (from  lumbar  plexus) 
and  the  middle  and  internal  cutaneous  branches  from  anterior  crural.  The 
deeper  branches  of  the  anterior  crural,  both  cutaneous  (internal  or  long 
saphenous  to  inner  aspect  of  leg,  &c.)  and  muscular  (to  muscles  of  thigh), 
escaped  entirely,  although  at  the  site  of  the  entrance  wound  they  are  all  in 
intimate  contact  with  the  middle  and  internal  cutaneous  branches  for  the 
thigh  [see  Fig.  2).    The-  branches  which  showed  signs  of  implication  were 
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certainly  contused ;  the  others  ought,  one  would  have  thought,  to  have  been 
in  some  way  affected — ought,  in  fact,  to  have  been  concussed,  and  to  have 
given  definite  evidence  of  concussion.    They  did  not  do  so. 

How  can  the  complete  escape  of  nerve  trunks  directly  associated  with 
the  line  of  a  bullet  track,  and  closely  in  contact  with  others  definitely  affected, 
be  explained  ?  If  "  concussion  "  be  worthy  of  acce])ta,nce  at  all  as  a  distinct 
form,  of  nerve  injury,  surely  it  is  in  such  cases  as  these  its  effects  might  be 
looked  for. 

Further,  it  would  be  justifiable  to  expect  more  than  mere  peripheral 
involvement  of  selected  nerve  trunks. 

They  might  be  expected  to  be  affected  also  in  a  backward  or  centripetal 
direction. 

Thus  in  the  cases  of  McAllister  and  Clarke  it  would  be  justifiable  to 
expect  the  main  trunk  of  the  musculo-spiral  to  be  afiected  by  "  concussion," 
not  only  as  regards  its  peripheral  distribution  to  forearm  and  hand,  but  also 
centripetally,  so  that  its  muscular  branches  to  triceps  ought  to  feel  the 
concussion  effects  also  ;  and  in  the  case  of  Stoddern  would  one  not  be  justified, 
considering  the  close  relation  of  the  bullet  track  to  the  edge  of  the  spine,  in 
looking  for  the  occurrence  of  concussion  of  the  spinal  cord  ? 

As  the  result,  then,  of  a  careful  study  of  all  these  considerations,  it  may  be 
concluded  that  it  is  useless,  if  not  indeed  actually  unsound,  to  adopt  any 
special  "  concussion "  class  of  nerve  implication  associated  with  gunshot 
wounds.  Hence  the  involvements  of  nerve  trunks  may  be  considered  under 
two  heads  : — 

A,  — Those  cases  in  which  a  nerve  trunk  or  trunks  received  direct  damage 

in  the  original  bullet  wound. 

B.  — Those  cases  in  which  a  nerve  trunk  or  trunks  were  not  primarily 

afiected,  but  became  involved  secondarily,  either  in  cicatricial 
change  in  the  neighbourhood,  or  in  callus  following  fracture  of  an 
adjacent  bone. 

A. — Primary  Implication  oi'^  Nerve  Trunks. 
This  would  include  the  following  classes  : — 

I.  Contusions  of  nerves. 
II.  Lacerations  of  nerves,  including  a  large  variety  of  injuries,  such  as — 

(a)  Complete  division. 
(6)  Partial  division. 

(c)  Perforation,  with  or  without  any  distinct  considerable  loss  of, 
or  destruction  to,  nerve  substance. 

In  any  of  these  the  original  damage  might  be  complicated,  and  very 
notably  influenced,  by  the  occurrence  and  extent  of  cicatricial  or  fibrous 
change  both  in  and  around  the  afiected  trunk  or  trunks.  Callus  development 
too,  just  as  in  B,  might  lead  to  late  involvement  of  nerve  trunks,  and  the 
occurrence  of  such  involvement  would  considerably  complicate  the  position  of 
affairs. 

B. — Secondary  Implication  of  Nerve  Trunks. 

This  is  meant  to  include  only  those  cases  where  the  original  injury  did 
not  produce  any  actual  lesion  of  a  nerve  trunk,  but  cicatricial  change  in  the 
neigbourhood  of  the  latter  led  to  its  compression,  or  callus  developing  in  the 
vicinity,  and  following  upon  a  fracture  of  a  contiguous  bone,  led  to  the  later 
inclusion  and  compression  of  the  nerve. 

In  both  A  and  B  the  occurrence,  or  not,  of  suppuration  was  of  considerable 
import,  particularly  as  regards  the  later  results. 

Where _  suppuration  did  occur  not  only  was  the  resultant  fibrous. or 
cicatricial  tissue  of  a  very  decided  shrinking  or  contractile  type,  and  the 
degreee  of  compression  correspondingly  great— the  extent  of  functional 
disturbance  being  proportionately  considerable— but  the  length  of  the  nerve 
trunk  or  trunks  compromised  was  necessarilv  much  more  extensive. 
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Special  Nerves  Injured. 

The  series  of  16  cases  includes  injuries  to  the  following  nerves  and 
plexuses.    They  are  given  in  tabular  form  : — 


Cervical  plexus  and  branches. 

Brachial  plexus  and  branches. 
Muse  ulo-sp  iral — 

Main  trunk 

Cutaneous  Ijranches  ... 

Muscuh-cutaneous 

Median — 

Main  trunk     ...  ... 

Palmar  expansion 

Ulnar  "... 
Anterior  Crural — 


o  r  Thomas  (Case  2) 

2  cases  ^  -       ■  ■  ' 


|_Pace  (Case  4). 

2  cases  I -'"^^^^•^  ^^^'^^ 

\Stoddern  (Case  14). 


1  case.    WagstaflF  (Case  10). 

2  cases 

[_  Clarke  (Case  6). 


Cutaneous  branches 
Internal  popliteal 
External  popliteal 


1  case.     Clarke  (Case  6). 

r  Randies  (Case  13). 
3  cases <  Barrett  (Case  16). 

[_  Crowley  (Case  12). 
1  case.     Ligett  (Case  9). 

fReid  (Case  1). 
3  cases ■<  Osborne  (Case  8). 
[Pelkey  (Case  15). 

1  case.  Cheatham  (Case  3). 
1  case.     Marrey  (Case  11). 


It  will  be  observed  from  the  above  table  that  the  name  of  Clarke  (Case  6) 
occurs  twice.  In  this  case  not  only  were  the  cutaneous  branches  of  musculo- 
spiral  affected,  but  also  the  musculo-cutaneous  (posterior  cutaneous  branch). 
{See  Figs.  4,  A  and  B.) 

Further,  it  will  be  observed  that  only  in  the  cases  of  two  patients 
(Cheetham  and  Marrey)  were  the  nerves  of  the  lower  extremity  affected  ;  in 
other  words,  out  of  the  16  cases  recorded,  14  were  of  injuries  to  nerve  trunks 
or  plexuses  in  the  neck  and  upper  extremity,  a  strikmgly  preponderating 
number.  Out  of  the  16  no  less  than  7  are  accounted  for  by  injuries  to  the 
median  and  ulnar  nerves.  This  is  quite  in  keeping  with  the  experience 
of  most  observers,  and  is  probably  in  strict  correspondence  to  the  relatively 
greater  frequency  of  wounds  of  the  forearm. 


Diagnosis  of  Nerve  Lesion. 

Just  as  rigid  adherence  to  a  definite  anatomical  or  pathological  classifica- 
tion is  V,  matter  of  great  difficulty,  so  also  is  it  difficult  to  lay  down  any  fixed 
or  definite  principles  of  diagnosis. 

The  symptoms  and  signs  varied  much,  and  widely  divergent  clinical 
pictures  were  the  result. 

The  following  statements  may,  nov/ever,  be  taken  as  pretty  adequately 
borne  out  by  the  evidence  of  the  cases  collected  in  this  series  : — ■ 


A. — 1.  Contusions. 

Where  the  lesion  was  very  slight  so  also  were  the  symptoms.  There 
might  be  little  more  than  a  very  slight  lowering  of  function,  motor  or  sensory, 
or  both.  Where  the  lesion  was  more  considerable,  added  to  the  lowei-ing  of 
junction,  there  were,  as  a  rule,  definite  indications  of  nerve  irritation.  This 
was  shown  chiefly  in  hypersesthesia  or  parsesthesia,  sometimes  in  definite 
subjective  pain. 

In  more  severe  cases  the  motor  and  sensory  paralysis  was  greater  still, 
and  tended — at  least  for  some  days  or  even  weeks — to  become  markedly 
worse,  while  the  signs  of  irritation  were,  il"  present  at  all,  merely  transient'. 
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The  recovery  of  function  in  these  cases  was  often  slow,  but  usually  satis- 
factory if  secondary  implication  or  neuritis  did  not  occur. 

In  the  most  severe  types  of  contusion  the  suspension  of  both  motor  and 
sensory  function  was  immediate  and  absolute,  and  there  were,  as  a  rule,  other 
accompanying  signs  of  the  profound  tissue  disturbance.  Thus,  neighbouring 
nerve  trunks  less  severely  contused  might  show  different  degi'ees  of  functional 
disturbance,  and  some,  perhaps,  evidence  of  irritation. 

As  regards  the  duration  of  the  hypersesthesia  in  the  moderate  forms  of 
contusion,  much  variation  occurred.  Thus,  in  the  case  of  Keid  (Case  1),  where 
the  ulnar  nerve  was  contused  by  a  Mauser  bullet  which  passed  through  the 
forearm,  hypersesthesia  of  the  little  and  ring  fingers  persisted  for  seven  or 
eight  weeks,  but  was  in  the  end,  before  dismissal  of  patient  from  hospital, 
completely  recovered  from.  In  McAllister's  case  (Case  5)  the  hypersesthesia 
of  the  cutaneous  district  of  the  radial  extensor  aspect  of  the  forearm  supplied 
by  the  lower  external  cutaneous  branch  of  the  Tnusculo-s|)iral  had  practically 
cleared  up  within  five  days  after  his  admission  to  3  General  Hospital,  or 
3-|  weeks  from  the  date  of  injury.  In  other  cases  it  was  more  decidedly 
transient  still. 

In  the  slightest  forms  of  contusion,  where  no  symptoms  save  lowering  of 
function  existed,  both  motor  and  sensory  function  were,  as  a  rule,  affected. 
In  the  case  of  Lessey  (Case  7),  however,  although  there  was  a  general  but 
partial  loss  of  motor  power  of  the  whole  right  upper  extremity — a  general 
paresis  which  lasted  from  the  time  of  injury  till  about  a  week  after  patient's 
admission  to  3  General  Hospital,  Kroonstad,  i.e.,  fully  three  weeks — -no 
evidence  of  deficient  or  altered  sensation  in  the  affected  extremity  was  present 
at  any  time. 

This  is  not  easily  explained,  but  is  an  interesting  fact.  The  bullet  track 
in  this  case  was  obliquely  across  and  through  the  upper  part  of  axilla,  in  close 
relation  to  the  cords  and  branches  of  the  brachial  plexus,  and  the  motor 
function  of  all  was  distinctly  compromised  without  any  detriment  observable 
to  sensory  function. 

Where  the  contusion  was  severe,  and  function,  especially  motor,  con- 
siderably or  absolutely  suspended,  recovery  was  often  long  delayed.  The 
symptoms  presented  in  those  cases  where  secondary  neuritis,  with  interstitial 
connective  tissue  formation,  occurred  in  association  with,  or  independently  of, 
suppuration,  were  very  pronounced. 

They  were  usually  marked  by  the  occurrence  of  considerable  "  trophic" 
disturbance,  wasting  of  muscles,  blanching  of  skin  over  the  cutaneous  terminal 
distribution,  lowered  temperature,  sweating,  desquamation  of  epidermis, 
formation  of  blisters,  and  even  superficial  ulcers.  Contracture  of  muscles, 
clubbing  of  finger  tips,  and  thickenings  of  finger  nails  were  also  met  with. 
Locally,  the  affected  nerve  might  be  thickened,  even  palpable  as  a  fusiform 
swelling  in  the  course  of  the  affected  trunk,  and  tender  to  tlie  touch.  Sub- 
jective pain  at  the  injured  spot,  or  referred  along  the  nerve  trunk,  either 
peripherally  or  centripetal ly,  might  be  present,  and  pressure  on,  or  handling 
of,  the  injured  trunk  gave  rise  to  tingling  at  the  peripheral  terminations  of 
the  latter.  Where  a  nerve  originally  contused  became  at  a  later  date  included 
in  callus,  the  phenomena  were  much  of  the  same  order  as  those  just  cited. 

The  most  profound  and  persistent  evidences  of  disordered  function  were 
undoubtedly  those  related  to  an  accompanying  suppurative  process. 

A. — 11.  Lacerations. 

It  was  difficult  to  say  where  simple  contusion  ended  and  distinct  lacera- 
tion began,  and,  after  all,  the  symptoms  and  signs  which  were  met  with  where 
gross  laceration  occurred  were  quite  of  the  same  order  as  those  characteristic 
of  the  more  severe  contusions. 

In  the  case  of  Liggett  (Case  9)  and  Wagstaff'  (Case  10),  probably 
contusion  and  laceration  both  occurred. 

In  the  former  a  fragment  of  cartridge  casing  was  driven  into  the  palm  of 
the  hand,  and  did,  directly,  considerable  injury  to  the  palmar  expansion  of 
median.  {See  Figs.  6,  A,  B,  and  C.)  There  was,  however,  the  added  com- 
plication of  a  suppurative  process  of  some  duration.  The  result  ^^^as  complete 
paralysis,  motor  and  sensory,  of  the  peripheral  distribution  of  the  median, 


286 


associated  with  distinct  "trophic"  disturbance— wasting  of  thenar  eminence, 
blanching  of  skin,  &c. 

In  the  case  of  the  latter  (Wagstaff )  the  contusion  was  probably 
considerable,  but  the  actual  laceration  of  the  musculo -spiral  trunk  must  have 
been  very  extensive.  This  laceration  was  no  doubt  partly  due  directly  to  the 
bullet,  but  was  also  in  great  measure  due  to  the  widely-expanded  bone  frag- 
ments of  the  comminuted  humerus.  [See  Fig.  7.)  Later  there  were  the 
added  complications  of  (1)  prolonged  suppuration,  and  (2)  involvement  of  the 
already  much-damaged  nerve  trunk  in  the  irregular  callus. 

In  this  case  the  functional  disturbance  was  mainly  motor  and  "  trophic," 
Complete  paralysis  of  motor  function,  shown  in  absolute  loss  of  power  of 
extensors  of  wrist  and  fingers  and  the  long  supinator  (with  complete  wrist- 
drop) was  accompanied  by  very  marked  wasting  of  muscles.  Curiously  enough, 
the  sensory  function  was  not  demonstrably  impaired  to  any  extent. 

Where  distinct  laceration  occurred,  however,  the  risks  of  neuritis,  with 
resultant  fibrosis  of  the  affected  trunk,  and  cicatricial  change  around  it,  were 
greatly  added  to.  Suppuration  was  also  much  more  likely  to  occur,  simply  in 
virtue  of  the  usually  larger  and  wider  entrance  wounds  and  the  greater  amount 
of  damaged  tissue. 

Where  complete  division  took  place  tliere  was,  of  course,  from  that 
moment  total  suspension  of  the  function  of  the  nerve  beyond  the  point  of 
severance.  A  cutaneous  nerve,  if  severed,  left  the  area  of  skin  supplied  by  it 
at  once  anaesthetic.  Severance  of  a  motor  nerve  implied  at  once  complete 
paralysis  of  motor  function  ;  in  the  case  of  a  mixed  nerve,  both  sensory  and 
motor  functions  were  immediately  suspended.  Later  there  appeared  well- 
marked  symptoms  of  "  trophic  "  disturbance,  the  phenomena  being  such  as 
have  been  already  cited  under  "  contusion"  complicated  by  the  occurrence  of 
neuritis. 

The  date  of  appearance  of  distinct  "  trophic  "  disturbance  varied  within 
very  wide  limits.  It  might  show  itself  very  early  ;  on  the  other  hand,  it 
might  appear  somewhat  late.  Thus,  in  Barrett's  case  (Case  16),  marked 
"  trophic  "  disturbance  did  not  become  obvious  till  fully  eight  weeks  from  the 
reception  of  the  injury.  Yet  it  is  worth  recalling  at  the  same  time  that, 
though  late  in  appearance,  it  was  rapid  in  development,  and,  in  the  end,  most 
profound  in  degree. 

In  the  case  of  Pelkey  (Case  15)  the  ulnar  nerve  was  completely  severed 
just  below  the  elbow  [see  Fig.  12),  and  motor,  sensory,  and  "trophic" 
functions  were  alike  involved.  The  period  when  this  case  came  under  my 
observation  first  was  only  12  days  after  the  date  of  reception  of  injury,  and 
already  .vasting  of  muscles  had  begun,  and  blanching  of  skin  was  decided. 
For  practically  three  weeks  more  the  progress  of  events  was  watched,  and  the 
"  trophic"  change  got  steadily  and  considerably  more  pronounced. 

In  the  case  of  Stoddern  (Case  14)  the  division  of  the  affected  cord  (from 
fifth  and  sixth  cervical,  posterior  branches)  was  probably  almost,  if  not  quite, 
complete.  {See  Fig.  11.)  Paralysis  of  deltoid,  supra-spinatus,  and  infra-spinatus, 
muscles,  was  complete  from  the  first,  and  by  the  time  patient  came  into 
3  General  Hospital,  i.e.,  four  and  a  half  weeks  later,  wasting  of  these  muscles 
was  profound.  The  striking  thing  in  this  case  was  the  entire  absence  of  any 
sensory  disturbance  or  of  "  trophic  "  changes  in  the  skin  over  the  outer  aspect 
of  the  shoulder  usually  supplied  by  the  circumflex  nerve. 

Where  only  partial  division  of  a  nerve  occurred,  the  effects  were  more 
localised,  though  the  early  symptoms  might  suggest  complete  division.  Where 
partial  division  took  place,  the  unsevered  portion  was  necessarily  profoundly 
contused  or  lacerated,  and  the  diagnosis  might,  for  this  reason,  be  cleared  up 
only  by  a  partial  recovery  of  function.  ..u. 

Even  this  partial  recovery  could  not,  in  itself,  be  taken  as  conclusive,  for, 
unless  watched  foi-  a  prolonged  period,  it  was  impossible  to  say  that  the  case 
was  not  simply  one  of  contusion  or  laceration  of  a  nerve  trunk  in  which  a  part 
had  been  more  severely  damaged  than  the  rest. 

,  Perforations  of  nerve  trunks  occurred  with  some  frequency  during  the  late 
war,  and  must  be  classed  with  lacerations,  though  in  some  cases  perforation 
took  place  without,  presumably,  any  gross  destruction  of  the  fibres  of  the 
perforated  nerve,  the  bullet,  as  it  were,  displacing  the  two  portions  of  the 
latter  to  either  side  without  seriously  lacerating  or  carrying  away  any 
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of  the  nerve  tissue.  In  others,  no  doubt  there  was  a  decided  loss  of  nerve 
tissue. 

The  case  of  Marrey  (Case  11)  is  an  example  of  the  former  variety  {see 
Figs.  8,  and  A  and  b).  and  it  is  noted  that  although  the  internal  popliteal 
nerve  was  widely  button-holed  and  extensively  fibrosed  for  some  6  cm. 
of  its  length,  as  well  as  firmly  involved  in  cicatricial  tissue  around  it,  patient 
was  able  to  carry  on  his  duties  for  fully  six  months  after  the  reception  of  his 
wound.  The  primary  button-holing  of  the  nerve  and  the  extensive  contusion 
accompanying  it  gave  rise  to  no  immediate  grave  functional  disturbance.  It 
was  only  when  the  later  fibrous,  cicatricial  change  occurred  in  and  around 
the  nerve  that  serious  functional  and  "  trophic  "  symptoms  supervened. 

The  case  of  Crowley  (Case  12)  may  here  be  cited  as  having  a  distinct 
relation  to  those  cases  of  perforation  of  nerve  trunks,  although  it  might, 
perhaps,  just  as  reasonably  be  classed  along  with  those  of  Liggett  and 
Wagstaff.    In  Crowley's  small  fragment  of  metal  was  projected  into 

the  forearm  from  a  cartridge  exploded  in  a  camp  fire.    {See  Fig.  9.) 

This  metallic  fragment,  it  was  subsequently  discovered,  was  embedded 
in  the  median  nerve,  where  it  gave  rise  to  a  distinct  fusiform,  neuromatous 
thickening.  A  fortnight  after  the  reception  of  the  injury,  motor  and  sensory 
disturbances,  though  not  present  at  the  first,  were  beginning  to  appear,  and  in 
the  course  of  a  month  had  become  very  pronounced.  "  Trophic  "  disturbance 
was,  by  this  time,  also  very  marked. 

What  part  the  presence  of  the  metallic  fragment  played  in  the  pro- 
duction of  the  neuromatous  thickening  is  not  at  all  certain.  Probably,  in  the 
first  instance,  it  merely  partially  perforated  the  nerve  trunk,  driving  the 
fibres  of  nerve  apart ;  around  it  there  developed  the  usual  encapsulating 
fibrous  tissue,  and  this  latter  began  its  disturbing  effect  on  nerve  function  in 
the  ordinary  process  of  its  contractile  metamorphosis. 

As  regards  B — the  secondary  triplication  of  nerve  trunlts  ivhich  were  not 
in  any  way  at  all  affected  htj  the  original  inju7'y — my  records  furnish  me 
with  no  data. 

In  all  my  cases  the  nerves  involved  were  primarily  so,  even  if  the  initial 
symptoms  were  slight.  It  might  be  expected,  however,  that,  where  a  nerve 
trunk  was  implicated  only  indirectly,  or  secondarily,  the  symptoms  would  be 
those  in  the  first  instance  of  neuritis,  pain,  tingling,  hypersesthesia,  &c., 
followed  by  progressive  loss  of  motor  and  sensory  function,  wasting  of  muscles, 
"  trophic  "  changes  in  skin,  symptoms,  in  fact,  very  similar  to  those  described 
already  as  developing  in  the  later  course  of  primary  lesions  of  nerve. 

As  already  stated,  no  means  of  electrical  investigation  of  muscle  irri- 
tability to  Faradic  or  galvanic  currents  were  available,  and  consequently 
nothing  can  be  said,  from  personal  experience,  on  this  subject.  it  seems  to 
have  been  generally  admitted,  however,  by  those  who  had  opportunities  of 
testing  nerve-muscle  reactions,  that  in  cases  where  complete  section  of  a 
nerve  (mixed)  had  occurred,  the  only  sign  of  pathognomonic  importance, 
in  the  absence  of  any  distinct  bulbous  swelling  on  the  proximal  end,  was  the 
complete  loss  of  response  to  electrical  stimulus  from  above. 

It  is  also  admitted  that  even  where  great  wasting  of  muscles  was  present, 
in  severe  contusions  of  nerves,  or  secondary  neuritis  or  perineuritis  following 
these,  the  reaction  of  these  muscles  to  electrical  stimulation  was  seldom  or 
never  completely  lost.    Complete  loss  usually  imphed  complete  division. 

Prognosis  in  Nerve  Lesions. 

In  contusions  of  slight  or  moderate  degree  this  was  generally  good, 
unless  suppuration  or  definite  neuritis  supervened.  Eecovery  might  occur  in 
periods  varying  from  a  few  days  to  several  weeks.  Where  the  contusion  was 
more  severe,  recovery  was,  as  a  rule,  delayed,  partly  on  account  of  the  more 
profound  disturbance  of  the  nerve  structure  and  function,  partly  from  the 
greater  blood  effusions  into  and  around  its  fibres,  but  chiefly  on  account  of 
the  greater  degree  of  neuritis  likely  to  result. 

In  cases  of  laceration  the  prognosis  was,  as  regards  the  early  and  complete 
recovery  of  function,  generally  less  hopeful,  and  where  division  of  nerve  trunks 
occurred,  even  when  incomplete,  recovery  of  function  was  practically  impossible 
without  special  operative  means. 
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If  a  nerve  were  simply  perforated,  without  gross  loss  of  nerve  substance, 
there  might  be  little  immediate  functional  disturbance,  or  what  little  there 
was  might  be  quickly  recovered  from.  At  a  later  period,  however,  neuritis, 
fibrosis  of  the  perforated  trunk,  and  cicatricial  change  around  might  seriously 
compromise  its  functional  integrity. 

In  all  varieties,  fibrosis,  cicatricial  development  in,  oj-  near,  an  injured 
nerve,  and  more  especially  if  associated  with  suppuration,  gravely  afiected 
the  prognosis. 

As  regards  the  complications,  then,  equally  as  regards  the  cases  of  gross 
laceration  or  division  of  nerves,  adequate  operative  measures  were  of  chief 
importance  in  prognosis. 

Order  and  Rapidity  of  Fmictional  Return. 

This  varied  greatly.  In  some  cases,  where  recovery  might  have  been 
expected  to  be  delayed  for  a  long  period,  there  was  relatively  rapid  improve- 
ment. In  others  improvement  was  extremely  late  in  appearing,  and  slow 
in  its  progress. 

In  the  case  of  anaesthetic  areas  related  to  contusion  of  cutaneous  nerves, 
recovery  of  seasory  function  was  at  times  preceded  by  a  period  of  late  hyper- 
sesthesia,  and  by  tingling,  "  prickling,"  &c. 

The  recovery  of  sensory  function  was  usually  much  earlier  than  that  of 
motor  function.  My  records  give,  however,  two  instances  which  do  not  seem 
to  bear  this  out.  In  the  case  of  Pelkey  (Case  15)  where,  be  it  remembered,  the 
ulnar  nerve  was  completely  divided  below  the  elbow  {see  Fig.  12),  and  where 
the  method  of  operative  treatment  adopted  was  the  ribboning  or  splitting,  in 
a  longitudinal  direction  of  the  intervening  tissue,  and  telescoping  the  latter 
by  suture  so  as  to  approximate,  so  far  as  possible,  the  divided  ends,  the  order 
of  recovery  was  different.  There  was,  by  the  date  of  first  dressing  (11  days 
after  operation),  complete  disappearance  of  all  "  trophic  "  manifestations  on  the 
skin  of  the  fingers,  wasting  of  muscles  was  being  surely  repaired,  and  motor 
function  was  already  being  restored.  At  the  end  of  a  fortnight  from  the  date 
of  operation  there  was  still  no  vestige  of  sensory  return.  Even  when  patient 
was  dismissed  a  few  v/eeks  later,  though  motor  function  seemed  fully  restored 
and  "  trophic  "  disturbance  had  vanished,  sensory  function  had  been  only 
imperfectly  recovered. 

In  the  case  of  Randies  (Case  13)  some  kind  of  injury  had  been  received 
by  the  median  nerve,  for  which  he  was  operated  on  about  a  fortnight  before 
he  reached  3  General  Hospital ;  when  admitted  there  was  still  no  functional 
return.  Under  vigorous  ti'eatment  by  massage  recovery  took  place,  the 
response  being  very  speedy  immediately  such  treatment  was  instituted.  The 
motor  function  of  the  nerve  returned,  however,  before  the  sensory,  and  certainly 
progressed  much  more  steadily  and  rapidly  once  it  had  begun. 

The  want  of  conformity  of  these  two  cases  with  the  usual  rule  is  not  easy 
to  explain.  With  regard  to  the  former  it  may  be  pointed  out  that  the 
operative  procedure  adopted  may  have  in  some  way  influenced  the  order  of 
functional  recovery,  but  that  can  be  merely  matter  for  conjecture.  Any 
suggestion  as  regards  the  second  case  would  be  quite  futile  in  view  of  the 
fact  that  I  have  no  definite  knowledge  of  the  actual  nature  of  the  original 
lesion. 

Both  cases  are,  however,  admitted  to  have  been  quite  exceptional.  As  a 
matter  of  fact,  in  most  cases  sensation  was  recovered  much  earlier  than  motor 
power,  and  of  course  where  wasting  of  muscles  was  present  in  any  degree  this 
was  to  be  expected. 

In  some  instances,  however,  sensory  return  was  so  immediate  and  com- 
plete as  to  suggest  very  much  the  re-establishment  of  an  electrical  circuit 
temporarily  broken.  And  even  where  sensation  was  so  rapid  in  its  re-establish- 
ment, the  return  was  usually  fully  maintained. 

Thus  in  the  case  of  Barrett  (Case  16), the  right  median  nerve  had  been 
completely  severed  by  a  bayonet  wound  1 1  weeks  before  the  date  of  operative 
interference,  and  although  prior  to  operation  motor  and  sensory  functions  were 
absolutely  suspended  and  "  trophic  "  changes  of  the  most  striking  character 
were  present  over  the  peripheral  digital  and  palmar  distribution  of  the  affected 
nerve,  yet,  within  24  hours  after  the  operation  of  nerve-paring  and  sutyre, 


289 


sensation  had  been  almost  entirely  restored,  and,  within  a  few  days,  cutaneous 
trophic  disturbance  had  practically  disappeared. 

This  restoration  was  not  transient,  but  was  fully  and  satisfactorily  main- 
tained. 

Treatment. 

In  the  simpler  contusions  little  active  treatment  was  called  for.  Of 
course,  in  the  first  instance,  the  attainment  of  aseptic  healing  of  the 
wound  was  of  prime  importance ;  efforts  were  therefore  to  be  directed 
particularly  to  the  exclusion  of  suppuration,  and  to  the  encouragement  of 
healing  by  first  intention.  In  the  simpler  forms  of  contusion  little  more  was 
necessary.  In  the  majority  of  such  cases  a  spontaneous  process  of  recovery  Massage, 
of  normal  function  was  to  have  been  expected,  but,  with  a  view  to  liastening 
this,  massage  was  employed  in  quite  a  number  of  instances,  as  in  the  cases  of 
Reid  (Case  1),  Thomas  (Case  2),  Cheetham  (Case  3),  Pace  (Case  4), 
McAllister  (Case  5),  and  Clarke  (Case  6),  and  with  satisfactory  results. 

In  particular,  it  was  found  to  allay  muscular  spasm  and  to  rapidly 
relieve  hypergesthesia  (Pace,  Case  4),  and  after  the  first  application  or  so  it 
was  found  to  have  a  decidedly  soothing  effect. 

Its  objects  were  to  encourage  absorption  of  effused  blood  in  and  around 
the  affected  trunk  or  trunks,  and  to  counteract,  in  some  degree,  the  tendency 
to  involvement  of  the  contused  trunk  in  any  fibrous  tissue  which  might 
develop  in  its  vicinity,  but  more  especially  it  was  intended  to  prevent  adhesion 
of  the  scars  of  entrance  and  exit  wounds  to  the  affected  trunk  or  trunks. 

With  these  objects  it  was  employed  systematically  and  firmly,  but  gently. 
Not  only  was  the  area  of  the  original  wound  and  bullet  track  massaged,  but 
the  area  of  cutaneous  distribution  of,  and  the  muscles  supplied  by,  the 
affected  trunk  or  trunks,  were  treated  in  the  same  way. 

In  the  more  severe  contusions  spontaneous  recovery  of  function  was 
delayed,  and  though  in  these  cases  natural  restoration  might  have  taken  place 
unaided,  yet  here  also  massage  was  found  of  great  service. 

Operative  Measures. — In  some  cases,  however,  operative  treatment  was 
called  for,  with  the  object  of  preventing,  so  far  as  possible,  the  later 
phenomena  of  neuritis  and  perineuritis.  Thus  a  contused  or  lacerated  nerve 
might  be  with  advantage  exposed,  effused  blood  and  damaged  tissue  cleared 
away,  or  bone  fragments  removed.  This  being  done  the  chances  of  consider- 
able secondary  implication  v/ere  thereby  much  lessened. 

Where  cicatricial  compression  of  nerve  trunks  had  occurred,  or  the 
ordinary  fibrosis  following  neuritis  and  perineuritis  of  contused  or  lacerated 
trunks  was  clearly  present,  and  showed  progressive  aggravation,  operative 
measures  were  unmistakably  called  for. 

When  is  Operative  Treatment  to  he  Adopted  ? — A.nd  here  it  is  well  to 
introduce  the  question  as  to  when  operative  interference  in  such,  or  indeed  in 
any  form  of  nerve  injury,  should  be  undertaken.  The  usual  view  seems  to  be 
that,  as  a  rule,  operative  interference  should  be  delayed  until  all  other  means 
of  treatment  have  been  exhausted.  The  justification  for  such  a  doctrine 
seems  to  be  in  the  main  that  functional  return,  though  long  delayed,  may 
take  place  at  very  late  periods,  even  after  all  hope  of  improvement  without 
operative  interference  has  been  pretty  well  given  up.  While  such  justification 
might,  perhaps,  be  admitted,  my  own  view  is  that  little  harm  could  result 
from  a  much  more  liberal  adoption  of  operative  interference.  Even,  if  at 
times,  a  nerve  be  cut  down  upon,  and  no  gross  disturbance  found,  little  chance 
of  harm  exists  provided  aseptic  technique  has  been  observed  ;  while  if  any 
gross  mischief  is  present,  the  earlier  such  is  repaired,  adhesions  freed, 
cicatricial  tissue  removed,  or  the  nerve  sutured  if  necessary,  so  much  the 
sooner  will  satisfactory  functional  return  be  achieved. 

This  procedure  would  probably  lessen  the  chances  of  considerable  degene- 
rative change  occurring  in  nerve  structure,  as  well  as  diminish  "  trophic " 
disturbance  and  contractures. 

Where  much  fibrosis  was  found  it  was  of  advantage  to  free  the  affected 
trunk  or  trunks,  stretch  them,  and  to  establish,  if  possible,  a  new  position 
for  them  out  of  the  reach  of  fi  esh  cicatricial  adhesions.  Cicatricial  tissue  had 
to  be  freely  dissected,  not  only  from  the  nerve  trunks,  but  as  far  as  practicable 
from  all  the  neighbouring  structures. 
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If  a  nerve  trunk  was  enveloped  in  callus,  or  seriously  menaced  by  it,  it 
was  necessary  to  remove  all  exuberant  callus,  and  to  endeavour  to  make  for 
the  trunk  a  new  bed  or  channel  so  arranged  as  to  minimise  the  risks  of  any 
further  involvement. 

Finally,  it  was  sometimes  found  advisable  to  displace  the  freed  nerve 
from  its  original  position,  so  as  to  minimise  the  risk  of  its  incorporation  in  the 
scars  of  the  original  wounds,  or  in  that  resulting  from  the  operation,  vide 
case  of  Barrett  (Case  16). 

In  the  cases  of  Marrey  (Case  11),  Liggett  (Case  9),  and  others,  the 
extent  of  cicatricial  tissue  which  required  careful, -even  laborious,  removal  was 
considerable,  but  the  time  spent  in  the  process  was  amply  compensated  for  in 
the  satisfactory  result  which  followed. 

The  case  of  Wagstaff  (Case  10)  is  an  excellent  illustration  of  the  extensive 
damage  to  and  involvement  of  a  nerve  trunk,  both  by  callus  and  by  dense 
cicatricial  tissue  [see  Fig.  7).  In  the  detailed  description  of  the  operation  the 
condition  of  affairs  as  found,  as  well  as  the  operative  measures  followed,  are 
fully  given. 

Where  actual  division  (complete  or  incomplete)  had  occurred,  there  was 
no  question  of  the  necessity  for  operative  interference,  and  the  remarks 
already  made  regarding  the  advisability  of  early  operation  hold  even  more 
decidedly  in  this  class  The  chances  of  spontaneous  recovery  where  complete 
severance  of  a  nerve  has  occurred  are  practically  nil  ;  therefore  delay  in 
operation  was,  except  in  the  presence  of  suppuration,  inadvisable. 

Of  course,  if  in  the  earlier  period  following  the  injury  the  diagnosis  of 
complete  section  could  not  be  made  with  absolute  accuracy,  delay  might  be 
excusable,  but  it  is  just  in  such  cases  that  exploratory  incision  would  aid 
matters,  by  at  once  enabling  a  definite  diagnosis  to  be  made,  and  providing 
without  delay  for  the  adoption  of  the  proper  operative  measures  for  uniting 
the  divided  ends. 

The  bulbous  enlargements,  neuromatous  thickenings  of  the  proximal  ends 
so  often  met  with  where  operation  was  delayed,  implied  the  sacrifice  of  a 
greater  extent  of  the  continuity  of  the  nerve  than  would  have  been  necessary 
if  operation  had  been  carried  out  at  an  earlier  date,  for  before  uniting  the 
ends  it  was  necessary  to  remove  these  portions  freely,  until  on  the  cut  surface 
evidence  of  healthy  nerve  tissue  was  clearly  visible. 

It  may  be  stated  that  in  the  case  of  Pelkey  (Case  1.5),  where  the  ulnar 
nerve  was  completely  severed  below  the  elbow,  no  such  bulbous  enlargement 
on  the  proximal  end  was  found,  but  probably  the  period  when  operation  was 
carried  out — just  a  month  from  the  reception  of  the  injury — was  too  early  for 
the  development  of  such  a  neuromatous  change. 

Where  practicable,  the  divided  ends  were  brought  directly  into  contact. 
The  more  accurately  was  this  done,  the  more  rapid,  permanent,  and  complete 
was  the  functional  recovery. 

In  cases  where  there  was  such  considerable  loss  of  nerve  tissue  that 
perfect  apposition  of  divided  ends  was  not  possible,  displacement  of  the  trunk 
into  a  new  position,  where  its  course  might  be  shortened,  naturally  suggested 
itself.  The  placing  of  a  limb  in  such  a  position  of  extension  or  flexion  as  to 
relax  the  affected  nerve  as  fully  as  possible  was  also  clearly  indicated. 

If  by  this  expedient  the  ends  could  not  be  brought  quite  into  contact, 
nerve-lengthening  might  be  necessary,  or,  if  the  gap  between  the  ends  were 
not  too  great,  it  might  be  bridged  over  by  new  nerve-growth,  provided 
suppurative  action  or  cicatricial  change  could  be  excluded. 

In  the  case  of  Pelkey  (Case  15)  the  gap  was  fully  6  cm.,  and  for  various 
reasons  it  was  not  thought  advisable  to  displace  the  damaged  ulnar  nerve 
from  the  posterior  aspect  of  the  internal  humeral  epicondyle  to  the  anterior 
surface,  though  that  would  probably  have  permitted  of  the  ends  being  then 
completely  approximated. 

The  expedient  was  adopted  of  "  ribboning  " — or  splitting  longitudinally — 
the  intervening  tissue ;  then,  by  sutures  drawn  only  moderately  tightly,  and 
approximating  in  a  measure  the  ends  of  the  nerve,  the  intervening  mass  was 
partially  telescoped,  and  the  longitudinal  splits  converted  thus  into  free  spaces, 
along  which  it  was  hoped  nerve-growth  might  be  established.  [See  Figs.  12, 
A  and  B.)     However  explained,  the  result  was  at  any  rate  satisfactory. 
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As  Regards  the  Method  of  Suture. 

In  the  cases  of  Pelkey  (Case  15),  and  Crowley  (Case  12),  the  sutures 
were  passed  through  the  whole  thickness  of  the  nerve  trunk  as  well  as  the 
sheath.  In  the  case  of  Barrett  (Case  16),  the  divided  ends  of  the  median 
nerve  were  united  by  sutures  passing  through  only  the  nerve  sheath.  The 
result  in  the  last  case  was,  both  as  regards  the  immediate  effect  and  as 
regards  the  rapidity  of  functional  restoration,  much  more  satisfactory  than 
in  either  of  the  first  two,  and  my  own  view  is  therefore  that,  where 
practicable,  perineural  sutures  only  should  be  employed.  Of  course,  if  there 
is  much  difficulty  in  approximation  of  the  ends,  and  there  is  likely  to  be 
any  marked  tension,  it  may  be  necessary  to  take  a  deeper  hold  on  the 
nerve  substance,  and  the  suture  or  sutures  must  then  be  passed  through 
the  whole  thickness  (neural-perineural). 

As  regards  the  sutures  themselves,  where  obtainable  at  all  an  absorb- 
able material  such  as  catgut  ought  always  to  be  employed.  An  unabsorbable 
substance,  such  as  silk,  would  imply  the  encapsulation  of  itself  by  fibrous 
tissue,  and  such  fibrous  change  must  necessarily  deleteriously  influence 
functional  recovery.  In  all  my  cases  of  nerve  suture  catgut  was  exclusively 
employed. 

A fter- Treatment. 

With  regard  to  the  after-treatment  of  cases  operated  on,  functional 
recovery  was  undoubtedly  aided  and  expedited  by  careful  and  systematic 
massage  of  the  scar  area,  of  the  cutaneous  supply  area  of  the  affected  nerve, 
of  paralysed  muscles,  and  of  joints  of  the  affected  part. 

Local    massage    of    the  wound  region  was   not,  however,    instituted  Massage,  &c. 
immediately  after  operation.    A  period  of  two  or  three  weeks,  during  which  the 
parts  were  kept  as  carefully  as  possible  at  rest,  was  first  allowed  to  elapse. 

The  area  of  terminal  distribution  of  the  affected  nerve  might,  if  well 
removed  from  the  seat  of  operation,  be  massaged  with  care  from  the  very  first. 

Thus,  in  injuries  of  the  median,  the  fingers  might  be  gently  rubbed  and 
manipulated  from  the  outset,  provided  that  the  more  proximal  parts  were 
firmly  controlled. 

Just  as  the  absence  of  electrical  apparatus  in  3  General  Hospital  made 
the  clinical  picture  in  several  of  the  cases  here  recorded  incomplete  and 
unsatisfactory,  so  also  the  absence  of  this  aid  was  felt  in  treatment. 

Muscular  function  could  only  be  promoted  by  medicinal,  dietetic,  and 
physical  means.    Of  these,  massage  was  the  most  efficient. 

The  Late  Results  in  Nerve  Lesions. 

The  late  result,  if  it  could  be  ascertained  in  all  of  these  16  cases,  would 
be  interesting. 

As  already  said,  I  was  able  to  watch  Barrett  (Case  16)  for  almost  six 
months  after  his  operation,  and  at  the  end  of  that  time  his  hand  was  practically 
well,  and  function  quite  restored.  The  only  sign  of  disturbance  which  then 
persisted  was  a  little  clubbing  of  the  tips  of  the  fore-  and  mid-fingers. 

Liggett  (Case  9),  the  palmar  expansion  of  whose  median  nerve  was 
severely  contused,  if  not  actually  lacerated,  by  a  fragment  of  cartridge  casing, 
and  crushed  subsequently  in  cicatricial  tissue,  and  in  whom  the  expansion  and 
branches  were  freed  by  operation  in  August,  1900,  was  only  under  my  care 
for  about  three  weeks,  thereafter  being  sent  down  country.  Since  my  return 
to  Glasgow,  however,  I  have  had  many  opportunities  of  seeing  him,  and 
have,  altogether,  watched  his  progress  over  a  period  of  fully  three  years.  The 
improvement  in  function  has  been  very  satisfactorily  maintained. 

The  only  vestige  of  the  old  trouble  which  is  now  present  is  (l)  a  slight 
clubbing  of  the  tips  of  the  fore-  and  mid-fingers — still  less  of  the  tip  of  the 
thumb,  and  (2)  a  distinctly  more  deeply  coloured,  more  congested,  appearance 
of  these  fingers,  as  compared  with  the  rest. 

The  only  other  of  these  16  cases  concerning  the  later  history  of  which  I 
have  any  direct  knowledge  is  that  of  Lessey  (Case  7),  who  called  on  me  in  the 
summer  of  1901,  i.e.,  fully  10  months  after  he  left  3  General  Hospital, 
KrooDstad.    His  condition  then  was  absolutely  satisfactory,  and  there  were 

(6786)  2  0  2 


292 


no  evidences  of  the  contusion  of  his  right  brachial  plexus.   The  right  arm  was 
in  every  way,  as  far  as  function  was  concerned,  like  the  left. 
The  other  cases  I  have  had  no  means  of  following  out. 

The  Meaning  of  the  so-called  "  Trophic  "  Fmiction  :  Its  Possible  Relation  to 
Vaso-constiictor  and  Vaso-dilator  Supply. 

An  interesting  question  has  been  suggested  by  certain  of  the  facts  just 
noted  regarding  the  late  result  in  the  cases  of  Barrett  and  Liggett,  and  they 
were  by  no  means  exceptional.  The  long  persistence  of  the  "  clubbing  of  the 
tips  of  the  fore  and  mid-fingers  "  in  Barrett,  and  "  of  the  tips  of  the  fore  and 
mid-fingers  and  less  still  of  the  tip  of  the  thumb"  in  Liggett  would  seem  to 
suggest  some  unrecovered  balance  in  the  original  "  trophic  "  function. 

The  long  persistence  of  '"'a  distinctly  more  deeply-coloured,  more 
congested  appearance  of  these  fingers,  as  compared  with  the  rest,"  would 
seem  to  suggest  some  unrecovered  equilibrium  between  the  vaso-constrictor 
and  vaso-dilator  functions  of  the  damaged  nerve  and  its  branches. 

Remember  that  these  were  by  no  means  infrequent  relics  of  profound 
nerve  disturbance  otherwise  perfectly  recovered  from. 

Is  it  too  much  to  suggest  that  these  so-called  "  trophic  "  disturbances  in 
nerve  lesions  may  in  reality  be  due  to  disorganised  vaso-constrictor  und  vaso- 
dilator functions,  and  that-  "trophic"  function  should  be  regarded  as  directly 
Connected  with  the  maintenance  of  a  proper  and  equable  balance  between 
vaso-constriction  and  vaso-dilatation  ? 

One  more  point  may  be  adduced  in  furtherance  of  this  view.  In  Barrett's 
case  "  trophic disturbance  was  well  marked  over  the  whole  palmar  and 
digital  area  of  sujDply  of  the  damaged  median  nerve,  and  yet  on  the  ulnar 
margin  of  the  thenar  eminence,  though  "  trophic"  change  was  as  notable  there 
as  anywhere  else,  some  sensation  was  still  present,  indicating  probably  that 
some  cutaneous  fibres  derived  from  the  ulnar  nerve  were  there  carrying  on  the 
function  of  sensation,  though  the  said  area  was  afiected  "  trophically  "  in  the 
median  nerve  disturbance. 


Case  1. 

Private  Held. — Wounded  on  18th  February, 
1900,  at  Paardeberg ;  range,  450  yards  ;  Mauser. 

Admitted  to  3  General  Hospital  seven  weeks 
later.  Entrance  wound  ('5  cm.)  on  extensor 
aspect  of  left  forearm,  10*5  cm.  below  olecranon; 
exit  wound  ("8  cm.)  on  flexor  aspect,  10*5  cm. 
from  entrance,  and  14  cm.  above  wrist ;  aseptic 
course. 

Hypersesthesia  of  left  little  and  ring  fingers 
still  present  on  admission  ;  no  "  trophic  "  or  motor 
disturbance.  No  operation.  Hypersesthesia 
quickly  disappeared  under  simple  massage  of  the 
forearm,  especially  of  the  wound  area. 

Note. — So-called  "  concussion  "  effects  would 
hardly  have  persisted  for  seven  weeks  as  in  this 
case. 

Case  2, 

Colour-Sergeant  Thomas. — ^ Wounded  on  29th 
March,  1900,  at  Karee  siding;  range,  700  yards; 
Mauser. 

Admitted  to  3  General  Hospital  three  weeks 
later.  Entrance  wound  on  back  of  neck,  just 
to  right  of  the  first  dorsal  spine ;  exit  wound 
on  front  of  neck,  3 "5  cm.  to  right  of  the  cricoid 
cartilage  ;  both  wounds  small ;  aseptic  course. 


Contusion  of  left  ulnar 
nerve. 

Hypersesthesia  fourth 
and  fifth  fingers  lasting 
seven  weeks. 

No  operation. 

Rapid  recovery  under 
massage. 


Contusion  of  lower  cer- 
vical nerves  (especially 
superficial  cervical  and 
branches).  Also  circum- 
flex (from  posterior  chord 
of  brachial  plexus). 

Hypersesthesia  right 
shoulder. 
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No  operatiou.  Massage.  Bullet  ti'ack  must  have  been  in  close  relation 
Result  unknown.  to  the  right  common    carotid    artery,  internal 

jugular  vein,  pneumogastric  nerve,  sympathetic 
trunk,  and  cords  of  brachial  plexus.  Wounds 
healed  on  admission.    (Fig,  1.) 

From  the  scar  of  the  exit  wound  a  fibrous 
cicatricial  mass  led  down  to  a  very  visible  and 
palpable  pulsating  carotid  artery.  Beyond  this 
there  were  no  speci;d  symptoms  of  damage  either 
to  artery  or  vein  during  the  time  the  man 
remained  under  observation.  Hyperajsthesia 
over  the  anterior  and  outer  aspect  of  the  right 
shoulder-area  of  distribution  of  the  supra- 
acromial  and  supra-clavicular  branches  of  the 
superficial  cervical  nerve,  and  of  the  circumflex. 
Massage  of  shoulder  and  neck  (from  exit  wound 
outwards  and  downwards).  Subsequent  result  not 
ascertained. 


Contusion — 

1.  External  cutaneous 
nerve  (from  lumbar 
plexus)  ; 

2.  Middle  and  internal 
cutaneous  (from  an- 
terior crural). 

Hypersesthesia  over  the 
whole  cutaneous  area  of 
supply  of  these. 

Muscular  branches  and 
cutaneous  branch  to  leg 
not  affected.  Massage. 

Final  result  not  known. 


Case  3. 

Trooper  Cheetham. — Wounded  on  1st  July, 
1  900,  near  Lindley  ;  range,  300  yards  ;  Mauser. 

A-dmitted  to  3  General  Hospital  two  weeks 
later.  Entrance  wound  (1'5  by  "5  cm.),  5  cm. 
below  and  inside  the  right  anterior  superior  iliac 
spine,  1  "5  cm.  below  Poupart's  ligament ;  exit 
wound  ('5  cm.),  over  tip  of  right  great  trochanter, 
10  cm.  from  entrance.  Bullet  track  mainly  sub- 
cutaneous ;  aseptic  course. 

Hypersesthesia  and  parsesthesia  (numbness,  ting- 
ling, tenderness)  over  outer,  anterior,  and  antero- 
internal  aspects  of  right  thigh.  Massage  of  scars 
and  front  of  thigh.  Hyperaesthesia  still  present 
on  dismissal  a  few  days  later  ;  probably  it  would 
not  long  persist.  No  sensory  disturbance  in  the 
leg  (internal  saphenous  nerve  therefore  not 
affected).  No  muscular  disability  (muscular 
branches  of  anterior  crural  therefore  not  involved). 
Branches  affected  :  external  cutaneous  (from  lum- 
bar plexus),  middle  and  internal  cutaneous  (from 
anterior  crural). 

Note. — Had  the  symptoms  been  due  to  "  con- 
cussion," the  muscular  branches  and  cutaneous 
branch  to  the  leg;  should  also  have  been  affected. 
Only  those  nearest  to,  indeed  actually  upon,  the 
bullet  track  were  involved.    (Fig.  2.) 


Contusion  of  cervical 
plexus  and  spinal  accessory 
nerve.  Sepsis  ;  abscess  in 
neck.  Healing  protracted. 
Hyperaesthesia,  &c.,  dissi- 
pated by  massage.  Re- 
covery. 


Case  4. 

Private  Pace. — Wounded  on  14th  February, 
1900,  at  Jacobsdal  ;  range,  300  yards  ;  Mauser. 

Admitted  to  3  General  Hospital  fi\'e  weeks 
later.  Entrance  and  exit  wounds  both  ran  a 
septic  course  ;  abscess  amongst  deep  muscles  of 
neck.  Entrance  wound  :  a  long  furrow,  or  gutter, 
from  right  to  left,  in  roof  of  mouth,  penetrating 
left  alveolar  ridge  ;  exit  wound  (2  by  1  cm.),  on  the 
back  of  the  neck,  2  cm.  to  left  of  the  sixth  cer- 
vical spinous  process.  Bullet  track  from  right  to 
left,  backwards  and  downwards  across  the  roof  of 
the  mouth,  through  the  upper  left  alveolar  ridge, 
along  the  ramus  of  the  lower  jaw,  thence  down- 
wards and  backwards  through  the  tissues  of  the 
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neck.  Symptoms  of  irritation  of  upper  and  middle 
cervical  nerves,  also  of  spinal  accessory  (directly, 
or  in  virtue  of  its  connections  with  branches  of 
cervical  plexus).  Pain,  stiffness,  spasmodic  torti- 
collis on  left  side,  also  pain  referred  to  the  right 
side  of  the  neck.  Massage  of  neck  employed  to 
dissipate  spasm  and  relieve  pain.  Complete 
recovery. 


Contusion  of  lower  ex- 
ternal cutaneous  branch  of 
musculo-spiral  nerve. 

Hypersesthesia  of  its 
area  of  supply. 

Recovery  rapid  and  com- 
plete under  massage. 


Case  5. 

Private  McAllister. — Wounded  on  18th  Feb- 
ruary, 1900,  at  Paardeberg;  range  800  yards; 
Mauser. 

A(]mitted  to  3  General  Hospital  three  weeks 
after.  Wounds  small ;  aseptic  course.  Entrance 
wound  on  right  arm  22  cm.  below  acromion,  in 
line  of  outer  margin  of  belly  of  biceps  ;  exit  wound 
on  the  back  of  the  arm,  8 '5  cm.  from  entrance, 
11  cm.  above  olecranon.  Bullet  track  through 
muscular  mass,  springing  from  external  humeral 
epicondyle  and  ridge  running  upwards  from  this. 
Area  of  hypersesthesia  along  the  radial  portion  of 
the  extensor  aspect  of  forearm,  corresponding 
with  the  cutaneous  distribution  of  the  lower 
external  cutaneous  branch  of  the  musculo-spiral 
nerve.  The  upper  external  cutaneous,  though 
closely  contiguous  at  the  site  of  the  wound, 
escaped. 

Massage.    Hypersesthesia  quickly  disappeared. 

Note. — Considering  the  close  relation  of  the 
upper  and  lower  external  cutaneous  branches  at 
the  site  of  the  wound,  the  condition  can  hardly 
have  been  one  of  mere  "  concussion."    (Fig.  3.) 


Contusion  (severe)— 

1.  Posterior  cutaneous 

branch  of  musculo- 
cutaneous nerve. 

2.  Upper    and  lower 

external  cutaneous 
-     branches    of  mus- 
culo-spiral. 

Complete  ansesthesia 
over  area  of  supply  of 
these. 

Massage. 

Gradual  but  complete 
recovery  without  opera- 
tion. 


Case  6. 

Sergeant  Clarke.— Wounded  on  20th  May, 
1900,  near  Lindley ;  range,  80  yards  ;  Mauser. 

Admitted  to  3  General  Hospital  13  days  later; 
wounds  small ;  aseptic  course.  Entrance  wound 
on  the  postero-external  aspect  of  right  arm, 
9  cm.  above  external  humeral  epi-condyle  ;  exit 
wound  on  the  anterior  aspect,  8 '5  cm.  from 
entrance  wound,  and  7  cm.  vertically  above  the 
middle  of  the  flexure  of  the  elbow. 

Area  of  numbness  and  complete  anaesthesia 
over  radial  aspect  of  elbow,  lower  part  of  arm, 
and  radial,  radial-anterior,  radial-posterior  aspects 
of  forearm.  Progressive  increase  in  size  of  this 
area  for  first  few  days  after  admission.  (Fig.  4a.) 
No  operation.  Vigorous  massage,  several  times 
daily,  of  wound  area,  scars,  anaesthetic  area,  and 
forearm  as  far  as  wrist.  Steady  and  maintained 
improvement,  no  ansesthesia  remaining  when 
patient  was  dismissed. 

Note, — ^Had  the  condition  here  been  one  of 
"  concussion  "  it  is  unlikely  that  the  anterior 
cutaneous  branch  of  the  musculo-cutaneous  would 
have  escaped  while  the  posterior  branch  was 
implicated  along  with  the  upper  and  lowei 
external  cutaneous  branches  of  the  musculo-spiral 
(Fig.  4b.) 
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Case  7. 


Contusion  of  cords  of 
right     brachial  plexus. 


Transient  paresis   of  all 
upper  limb  muscles  ; 
sensory  disturbance. 

Complete  recovery 
function.  Received 
same  time  severe  injury 
to  right  leg,  necessitating 
amputation. 


no 

of 

at 


Sergeant  Lessey. — ^ Wounded  on  16th  July, 
1900,  near  Heilbron  ;  range  50  yards, 

Admitted  to  3  General  Hospital  two  weeks 
later.  Wounds  of  (a)  right  leg,  (b)  right  shoulder 
and  axilla. 

(a)  ("  Explosive "  or  soft-nosed  Mauser.)  A 
large,  torn  wound  ;  compound  comminuted  frac- 
ture of  tibia  and  fibula  ;  rupture  of  anterior  tibial 
artery ;  haemorrhage  ;  acute  sepsis  ;  extensive 
suppuration  and  general  septic  poisoning.  Ad- 
mission to  3  General  Hospital  in  high  fever. 
Attempts  to  save  leg  unavailing.  Lister-Carden 
amputation  ;  good  recovery.  A  satisfactory 
stump, 

(6)  (Mauser.)  Entrance  wound  ('5  by  75  cm.) 
on  front  of  right  shoulder,  2  cm.  below  clavicle, 
7 '5  cm,  to  right  of  mid-sternum ;  exit  wound 
('5  by  "75  cm.)  on  posterior  surface  of  shoulder, 
6  "5  cm.  above  fold  of  axilla.  Both  wounds  ran 
an  aseptic  course. 

Bullet  track  obliquely  through  upper  (quadri- 
lateral) space  of  axilla.  Transient  paresis  of  all 
the  muscles  of  the  right  upper  limb  ;  sensory  func- 
tion unimpaired.  Paresis  completely  recovered 
from  in  a  few  weeks. 


Contusion  of  right  ulnar 
nerve  above  elbow.  Sepsis. 
Partial  paralysis  of  motion 
and  sensation  ;  no  "  tro- 
phic "  change  in  skin  or 
muscles. 

Progressive  recovery  of 
function  without  opera- 
tion. 


Case  8. 

Private  Osborne. — Wounded  on  7th  June,  1900, 
at  Bhenoster  ;  range  doubtful ;  Lee-Metford. 

Admitted  to  3  General  Hospital  eight  days 
later.  Both  wounds  large  ;  septic  course  ;  both 
had  been  opened  up  for  evacuation  of  pus  before 
admission  to  3  General  Hospital.  Entrance 
wound,  internal  aspect  of  right  arm,  4  cm.  above 
internal  humeral  epi-condyle  ;  exit  wound,  2 '5  cm, 
above  middle  of  flexure  of  elbow,     (Fig.  5.) 

Partial  loss  of  power,  and  defective  sensation, 
over  whole  area  of  ulnar  nerve  supply.  No  com- 
plete paralysis  of  motion  or  sensation  ;  no 
"  trophic "  change.  No  operation.  Motor  and 
sensory  function  rapidly  and  progressively  re- 
covered while  the  man  remained  under  observa- 
tion. 

Note  : — Final  result  not  known. 


Case  9. 


Contusion  of  left  median 
nerve  (palmar  expansion). 
Metallic  fragment  lodged 
in  palm.  Deep  palmar 
suppuration.  Secondary 
involvement  of  nerve  in 
scar  tissue. 

Motor,  sensory,  and 
"  trophic  "  disturbances, 
becoming  progressively 
worse  after  evacuation  of 


Sergeant  Liggett, — Wounded  on  2nd  July,  1900, 
camp-fire  cartridge  explosion. 

Admitted  to  3  General  Hospital  13  days  later. 
Fragment  of  cartridge  casing  lodged  in  palm  of 
left  hand ;  wound  on  ulnar  margin  of  thenar 
eminence. 

Injury  to  palmar  expansion  of  median  nerve ; 
deep  suppuration  in  the  palm.    (Fig,  6a.) 

Loss  of  sensation  :  palmar  aspest  of  thumb, 
forefinger,  mid-finger,  and  radial  half  of  ring  finger  ; 
atrophy  of  thenar  eminence,  and  inability  to  oppose 
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pus  and  extraction  of  frag- 
ment of  cartridge-casing. 
Nerve  expansion  and 
branches  freed,  at  a  later 
date,  from  scar  tissue.  Pro- 
gressive and  maintained 
recovery. 


the  thumb  ;  weakness  of  all  the  thumb  move- 
ments ;  blanching  of  skin.  Metallic  fragment 
localised  by  X-rays  lying  over  the  proximal  ends  of 
the  metacarpals  of  fore  and  mid-fingers.  (Fig.  6b.) 
First  operation  (17  days  after  reception  of  wound), 
evacuation  of  pus  ;  extraction  of  fragment  ; 
drainage. 

Wound  soon  healed,  but  anaesthesia  and 
paralysis  of  motion  became  progressively  more 
marked,  and  "  trophic "  changes  in  skin  and 
muscles  more  pronounced. 

Second  operation  (40  days  after  first),  old  scar 
excised  ;  nerve  expansion  and  branches  freed  from 
scar  tissue  ;  wound  sutured.  (Fig.  6c,)  Healing 
by  first  intention. 

Slow,  but  progressive  and  maintained,  improve- 
ment, and  recovery  of  function. 

Patient  dismissed  19  days  later;  sensation 
almost  normal ;  motor  power  still  defective. 

Patient  seen  frequently  in  Glasgow  during 
following  year  ;  improvement  maintained.  When 
last  seen  the  only  vestiges  of  the  old  injury 
were  : — 

(1)  Slight  clubbing  of  the  tips  of  the  fore  and 
mid-fingers,  less  still  of  the  thumb. 

(2)  More  deeply-congested  condition  of  these 
fingers. 

This  might  be  explained  by  assuming  either — 

(1)  The  persistence  of  some  slight  disturbance 
of  "  trophic  "  function,  or 

(2)  The  existence  of  some  unrecovered  equili- 
brium between  vaso-constrictor  and  vaso-dilator 
functions  of  the  damaged  nerve  and  its  digital 
branches. 


Case  10. 


Severe  contusion  and 
partial  laceration  of  mus- 
culo-spiral  nerve.  Subse- 
quent involvement  in 
callus,  and  active  inflam- 
matory process. 

Operation  on  nerve 
delayed  until  1 2  weeks 
after  the  injury,  because 
of  retarded  bony  union 
and  acute  sepsis. 

Nerve  freed  and  iaid 
down  in  new  site. 

No  improvement  during 
the  3|-  weeks  patient  re- 
mained in  hospital. 

Final  result  unknown. 


Trooper  Wagstaff. — Wounded  on  3rd  July, 
1900,  near  Bethlehem  ;  long  range  ;  shrapnel 
bullet. 

Admitted  to  3  General  Hospital  on  the  22nd 
day  after.  Entrance  wound  (1'5  by  1  cm.)  right 
arm,  8*5  cm.  above  external  humeral  epi-condyle  ; 
exit  wound  almost  directly  opposite.  Compound 
fracture  of  humerus  (middle  and  lower  thirds), 
great  comminution  ;  no  bony  union  on  admission  ; 
entrance  wound  suppurating  freely.  (Fig.  7.) 
Complete  paralysis  of  forearm  muscles  supplied 
by  musculo- spiral ;  absolute  "  wrist-drop  "  ;  tran- 
sient tingling  in  thumb  and  forefinger  ;  no  clearly- 
defined  anaesthetic  area ;  wasting  of  extensor 
muscles. 

Fracture  regarded  as  first  consideration,  and 
attention  therefore  given  to  it.  Good  bony  union 
obtained  in  about  5  weeks  [i.e.,  about  8  weeks 
from  injury) ;  wound,  however,  still  unhealed. 
In  spite  of  massage,  &c.,  "wrist-drop"  remained 
absolute.  Operation  about  9|-  weeks  after  admis- 
sion ;  region  of  fracture  opened  up  freely  ;  nerve 
explored  in  lower  and  outer  part  of  arm — found . 
greatly  damaged,  stretched,  thickened,  and  caught 
by  callus  and  scar  tissue  ;  trunk  cleared  of  all 


297 


callus  and  irregular  bone,  also  of  cicatricial  tissue, 
then  laid  in  a  new  situation.  Wound  closed 
except  at  one  point,  where  a  small  gauze  drain 
was  introduced.  Aseptic  course.  No  functional 
improvement  during  the  8,^  weeks  the  man  re- 
mained under  observation. 

Note. — Operative  inference  was  long  delayed — 
\l)  on  account  of  delayed  bony  union,  (2)  because 
of  the  active  suppuration.  Even  when  carried 
out,  it  was  not  thought  advisable  to  excise  the 
damaged  portion  of  the  nerve  on  account  of  the 
doubt  as  to  the  practicability  of  exclusion  of 
sepsis. 

Fig.  7  represents  fairly  well  the  nature  and 
extent  of  the  comminution  of  the  humerus,  as 
ascertained  by  radiograph. 


Case  11. 


Severe  contusion  and 
perforation  of  internal 
popliteal  nerve. 

Contusion  of  exernal 
popliteal. 

Involvement  of  both  in 
great  cicatricial  fibrosis ; 
internal  popliteal  specially 
affected.  Loss  of  motor 
and  sensory  functions 
gradual,  but,  after  six 
months,  considerable. 
Wasting  of  gastrocnemius 
and  peronei.  Ansesthesia 
irregularly  distributed. 
Operation  ;  nerves  freed. 
Recovery  very  rapid. 
Patient  discharged  within 
five  weeks. 


(6786) 


Private  Marrey. — Wounded  on  24th  January, 
1900,  at  Spion  Kop  ;  range,  60  yards  ;  Mauser. 

Admitted  to  ?>  General  Plospital  six  months 
later.  Wounded  in  left  thigh,  and  right  popliteal 
space  ;  thigl\  wound  of  little  importance. 

Wound  of  popliteal  space. — Entrance  wound 
(1"5  cm.),  middle  of  posterior  aspect  of  thigh, 
3  cm.  above  flexure  of  knee  ;  exit  Avound,  external 
aspect  of  leg,  1  cm.  in  front  of  and  on  level  with 
upper  end  of  fibula  ;  aseptic  course.  Bullet  passed 
across  popliteal  space  from  left  to  right,  per- 
forating the  trimk  of  tlie  internal  popliteal  nerve, 
and  contusing  the  external  popliteal. 

Gradual  but  progressive  loss  of  motor  and 
sensory  functions  of  both  nerves. 

Admitted  to  hospital  because  of  difficulty  in 
walking,  "  dragging"  gait,  and  tendency  to  walk 
on  the  inner  side  of  the  right  foot  ;  wasting  of 
gastrocnemius  and  peronei  muscles  ;  irregularly 
distributed  anaesthesia — sole  and  outer  border  of 
foot,  heel,  and  dorsal  and  plantar  aspects  of  three 
outer  toes ;  cicatricial  mattino-  of  tissues  in 
popliteal  space  easily  felt. 

Operation  (10  days  after  admission). — Whole 
popliteal  space  exposed  by  turning  down  a  large 
horseshoe  flap ;  external  and  internal  popliteal 
nerves  dissected  free  of  scar  tissue,  the  latter  cut 
away  freely  ;  internal  popliteal  for  a  distance  of 
6  cm.  swollen  to  about  four  times  its  normal 
thickness,  and  the  remains  of  a  perforation  dis- 
covered in  it  at  the  level  of  the  entrance  wound, 
the  gap  or  button-hole  being  filled  with  dense 
fibrous  tissue  similar  to  that  surrounding  it. 
(Fig.  8A.)  _ 

Popliteal  vein  (closely  incorporated  in  scar 
tissue)  set  free  at  same  time  ;  Hap  replaced  and 
sutured.  Healing  by  first  intention ;  uninter- 
rupted recovery ;  motor  and  sensory  functions 
fully  restored.    Patient  discharged  33  days  later. 

Note. — The  irregular  distribution  of  the  anaes- 
thesia is  interesting.    Neither  it  nor  the  paralysis 
of  muscles  could  be  ascribed  to  the  distribution  of 
either  trunk,  to  the  exclusion  of  the  other.  Nor 
2  P 
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in  the  case  of  either  nerve  was  the  whole  terminal 
distribution  involved,    (t  ig-  Bb.) 

As  regatds  the  internal  'popliteal  and  its  ter- 
minal cutaneous  distribution. — The  angesthesia  of 
the  heei,  greater  jiart  of  sole,  and  outer  toes  on 
their  plantar  aspect  was  related  to  the  calcaneo- 
plantar  and  external  plantar  branches,  while  the 
area  of  plantar  anjesthesia  passing  to  the  internal 
margin  ot  the  bah  of  the  great  toe  suggested  also 
partial  imvolvement  of  the  internal  plantar ;  the 
latter  couid,  however,  be  only  partially  affected, 
for  the  plantar  surface  of  the  two  inner  toes 
retained  full  sensation. 

As  regards  the  externcd  popliteal  and  its 
terminal  cutaneous  distribution. — The  normal 
sensation  preserved  over  the  greater  part  of  the 
dorsum  and  inner  edge  of  the  great  toe  indicated 
comparative  escape  of  the  internal  branch  of  the 
musculo-cutaneous,  and  the  preservation  of 
sensation  on  the  adjacent  sides  of  the  dorsal 
aspect  of  the  grerit  and  second  toes  suggested 
escape  of  the  anterior  tibial.  The  anaesthesia  of 
the  third  and  fourth  toes,  on  their  dorsal  surface, 
pointed  to  implication  of  some  at  least  of  the 
fibres  of  the  external  branch  of  the  musculo- 
cutaneous. Doubtless  the  terminal  distribution 
of  the  internal  (or  long)  saphenous  nerve  (from 
anterior  cvural)  upon  the  internal  portion  of  the 
dorsum  of  the  foot  and  great  toe  may  have  to 
some  extent  masked  the  degree  of  implication, 
both  of  internal  plantar  and  musculo-cutaneous 
fibres. 

As  regards  the  external  aspect  of  the  foot  and 
little  toe,  the  external  (or  short)  saphenous  nerve 
— formed  partly  from  internal  popliteal  and  partly 
from  external  popliteal,  through  union  of  tibial 
communicating  and  perineal  communicating 
branches  —  was  probably  in  some  degree  involved. 
The  exact  share  in  the  anaesthesia  to  be  ascribed 
to  each  nerve  must  therefore  remain  somewhat 
uncertain. 


Case  12. 


Penetration  of  median 
nerve  by  a  minute  metallic 
fragment  derived  from 
cartridge  casing. 

Embedding  of  this  in 
the  nerve  substance. 

Neuromatous  thicken- 
ing around  this. 

Gradual  development 
of  motor,  sensory,  and 
"  trophic  "  disturbance, 
related  to  whole  terminal 
supply  of  nerve. 

Operation  6^  weeks 
later.  Neurectomy. 

Neurorrapliy  (neural- 
perineural). 

Recovery  gradual,  but 
progressive. 

At  dismissal,  a  fortnight 


Private  Crowley. — Wounded  on  1st  September, 
1900  ;  camp-fire  cartridge  explosion  ;  minute 
frao-ment  of  cartridgfe  casino;  embedded  in  trunk 
of  median  nerve. 

Admitted  to  3  General  Hospital  12  days  later. 

Wound  on  flexor  surface  of  left  forearm,  6*5  cm. 
a.bove  wrist,  '75  cm.  to  ulnar  side  of  palmaris 
longus  tendon  ;  aseptic  course.  Symptoms  of 
nerve  disturbance  not  very  marked  on  admission. 

A  large  hydrocele  of  right  tunica  vaginalis 
testis  treated  by  radical  operation  (22nd  Septem- 
ber), and  the  progress  of  nerve  distui'bance 
carefully  watched.  In  spite  of  systematic  massage 
nerve  symptoms  became  more  marked. 

Symptoms  of  nerve  disturbance  on  admission. — 
Slight  stiffness  of  fingers  ;  deficiency  in  power  of 
opposing  thumb  ;  ansesthesia  on  the  palmar  and 
dorsal  aspects  of  terminal  phalanx  of  thumb  ; 
slight  blanching  of  the  skin  of  thumb  and  fore- 
finger (palmar  aspect). 
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later,  sensation  almost 
completely  restored ; 

motor  power  considerably, 
though  not  comj^letely, 
recovered;  "  trophic  "  dis- 
turbance quite  gone. 


Symptoms  jive  weeks  later. — Motor,  sensory, 
and  "  trophic  "  changes  more  pronounced  ;  com- 
plete inability  to  oppose  thumb  ;  anaesthesia  of 
palmar  surface  of  thumb,  forefinger,  mid-finger, 
and  radial  border  of  ring  finger,  also  of  corre- 
sponding area  of  the  palm  ;  blanching  of  skin 
very  marked,  and  a  number  of  shallow  ulcers  on 
the  thumb,  fore  and  mid  fingers  ;  wasting  of 
thenar  eminence. 

A  skiagram  taken  about  this  time  demonstrated 
the  presence  of  a  minute  foreign  body  (metallic) 
at  the  level  of  the  wound  and  in  the  line  of  the 
median  nerve. 

Operation  (6^  weeks  after  injury). — Median 
nerve  exposed  at  level  of  wound  ;  neuromatous 
thickening  displayed  (Fig.  9) ;  resection  of  this ; 
end-to-end  neural-periueural  suture  ;  healing-  by 
first  intention.  Subsequent  course — pain  and 
tingling  in  fingers  for  a  day  or  two  ;  function 
gradually  but  steadily  restored. 

At  date  of  dismissal,  sensation  was  pcat'ectly 
recovered  in  the  mid-finger,  in  the  thumb  as  far 
as  the  terminal  inter-phalangeal  joint,  and 
partially  in  the  terminal  phalanx,  also  in  the 
forefinger  as  far  as  the  middle  joint. 

Motor  function  was  only  partly  restored,  but 
was  improving  daily  ;  opjDOsition  of  thumb  could 
already  be  carried  out.  Ulcers  on  fingers  were 
quite  healed 

Note 

fragment  in  the  substance  of  the  nerve,  and  the 
production  around  it  of  a  neuromatous  thickening, 
is  probably  unique.     (Fig.  9.) 


The  embedding  of  a  minute  metalhc 


Laceration  (probably 
complete)  of  right  median 
nerve. 

Operation  three  weeks 
after  injury. 

Recovery  of  function 
delayed  by  oedeinatous 
sv»elling  around  nerve. 

Steady  improvement 
under  influence  of  vigorous 
mas!-age  of  hand  and  fore- 
arm— particularly  of  the 
region  of  the  wound. 


(6786) 


Case  13. 

Private  Randies. — Wounded  on  14th  February, 
1900,  at  Jacobsdal  ;  range  500  yards  ;  Mauser. 

Admitted  to  3  General  Hospital  five  weeks 
later  ;  sevei"d  wounds — right  cheek,  right  axilla, 
right  scapular  region,  and  right  forearm  :  aseptic 
course  in  all. 

Forearm  ivouncl  alone  important. — A  perforation 
from  extensor  to  flexor  surface.  Entrance  wound 
on  the  extensor  sui'face  of  forearm,  2'5  cm.  above 
tip  of  ulnar  styloid,  close  to  radius  ;  exit  wound 
on  flexor  surface,  7  cm.  above  radial  styloid,  close 
to  radius  ;  bullet  probably  passed  through  inter- 
osseous space.  (Figs.  10,  A  and  B.)  Median  nerve 
damaged ;  believed  to  have  been  severed  ;  had 
been  operated  ujDon  a  fortnight  before  admission  to 
3  General  Hospital.  On  admission  there  was  no 
sign  of  return  of  function  (motor  or  sensory),  and 
there  was  great  swelling  and  induration  in  the 
lower  part  of  the  forearm,  especially  about  the 
operation  wound. 

Vigorous  massage,  instituted  with  a  view  to 
the  dissipation  of  oedema  and  the  freeing  of 
the  operation  scar  from  the  deeper  structures. 
Gradual  return  of  function,  and  maintenance  of 
this  during  the  time  the  patient  remained  in 
hospital. 

Note. — Motor  function  showed  signs  of  recovery 
distinctly  earlier  than  sensory,  and  progressed 
2  P  2 
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much  more  rapidly  and 
reversal  of  the  usual  order. 


steadily.     This  is  a 


Laceration  (probably 
complete  severance)  of  a 
single  cord  of  brachial 
plexus. 

Absolute  paralysis  of 
deltoid,  supra  -  spinatus, 
and  infra-spinatusmuscles. 
Marked  atrophy  of  these. 

No  operation  permitted. 

Subsequent  histoiy  not 
known. 


Anatomical  note  (see 
Fig.  11). 


Common  view  re  brachial 
plexus. 


Case  14. 

Lance-cotporal  Stoddern. — Wounded  on  18th 
February,  1900,  at  Paardeberg;  range  200  yards; 
Mauser. 

Admitted  to  3  General  Hospital  32  days  later. 
Entrance  wound,  in  floor  of  mouth  ;  exit  wound, 
on  the  back,  on  a  level  with  the  second  dorsal 
vertebra,  and  9  "5  cm.  to  left  of  the  middle  line. 
Bullet  track  through  tissues  of  neck  close  to  spine. 

Symptoms  of  nerve  damage  on  admiHsion. — 
Complete  paralysis  and  marked  wasting  of  the 
left  deltoid,  supra-spinatus,  and  infra-spinatus 
muscles  ;  no  other  muscles  of  the  upper  limb  or 
shoulder  affected ;  no  anaisthesia  or  parsesthesia. 
No  operative  interference  carried  out ;  it  was 
negatived  by  the  advice  of  a  consultant,  and  the 
man  was  ssnt  home.  His  subsequent  history  has 
not  been  obtained. 

Note. — The  failure  to  adopt  operative  treat- 
ment seems  much  to  be  regretted,  especially 
h.aving  regard  to  the  extremely  localised  nature 
ot  the  nerve  involvement  and  to  the  close 
anatomical  relations  of  the  various  cords  and 
branches  of  the  brachial  plexus  in  the  area 
through  which  the  bullet  must  have  passed. 

The  following  brief  consideration  of  the  anato- 
mical explanation  for  the  clinical  signs  which 
^vere  present  may  be  of  interest  : — 

Apparently  the  only  nerves  damaged  were  the 
supra-scapular  and  circumflex.  Of  these  the 
former  is  purely  muscular,  supplying  supra- 
spinatus  and  infra-spinatus,  while  the  latter,  in 
addition  to  supplying  the  deltoid  and  teres  minor 
muscles,  furnishes  sensory  supply  to  a  substantial 
area  of  skin  over  the  outer  aspect  of  the  shoulder 
and  upper  part  of  the  arm.  The  supra-scapular 
nerve  maybe  said  to  have  been  thrown  completely 
out  of  action,  while  the  deltoid  supply  of  the 
circumflex  was  entirely  wanting ;  the  condition 
of  the  teres  minor  does  not  admit  of  easy  investi- 
gation. This  selective  effect  of  the  lesion  is  not 
readily  explained  by  accepting  the  view  current 
amongst  many  anatomists  in  this  country  upon 
the  particulate  origin  of  the  trunks,  cords,  and 
special  branches  of  the  brachial  plexus.  Shortly 
stated,  the  common  view  seems  to  be  that  the 
anterior  primary  divisions  of  the  fifth  and  sixth 
cervical  nerves  join  to  form  an  upper  trunk,  the 
seventh  forms  a  middle  trunk,  and  the  eighth 
cervical  and  first  dorsal  form  a  lower  trunk  ;  each 
trunk  then  divides  into  anterior  and  posterior 
branches,  and  from  the  union  of  all  the  posterior 
branches  is  formed  the  posterior  cord  of  the 
plexus.  Picking  out  of  the  fibres  for  the  supra- 
scapular and  circumflex  from  a  composite  posterior 
cord  would  seem  to  be  unlikely  of  occurrence, 
without  some  accompanying  involvement  of 
adjacent  fibres,  and  it  seems  necessary,  therefore, 
to  adopt  a  different  explanation  of  the  origin  of 
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the  constituent  trunks  and  cords  of  the  plexus 
from  that  aiven  above.  The  description  of  the 
plexus  ]int  forward  hy  Spalteholz  and  His  seems 
more  in  keepino'  with  the  state  of  the  case.  In 
Brachial  plexus,  after  their  Atlas  a  sdiama  of  the  plexus  is  given,  and 
Spalteholz  and  His.  on  it  is  founded  the  diagrammatic  representation 

accompanying  this  paper.  (Fig-  According 
to  these  observers,  the  supra-scapular  nerve  arises 
from  the  junction  of  the  posterior  branches  of  the 
anterior  primary  divisions  of  the  fifth  and  sixth 
cervical  nerves,  these  hi-anches  being  separated 
early  from  the  anterior  portions,  their  fibres 
probably  seldom  entering  into  the  formation  of 
a  definite  composite  upper  cord.  The  main 
portion  of  the  circumflex  nerve  arises  from  the 
posterior  cord,  before  the  latter  has  been  com- 
pleted by  the  addition  of  the  posterior  branches 
of  the  seventh  and  eighth  cervical,  but  is  supple- 
mented as  a  rule  by  a  small  branch  from  the 
seventh,  while  the  first  dorsal  gives  off  no  posterior 
cord  fibres  at  all.  Further,  the  supra-scapular 
and  circumflex  nerves  not  only  arise  quite  close 
together,  but  have  this  also  in  common,  that  their 
fibres  are  mainly  derived  from  the  fifth  and  sixth 
cervical,  though  the  circumflex  receives  in  addition 
a  small  bundle  from  the  seventh  cervical.  The 
bullet  would  seem  therefore  to  have  picked  out 
the  cord  formed  from  the  miion  of  the  posterior 
branches  of  the  anterior  primary  divisions  of  the 
fifth  and  sixth  cervical  nerves  before  (to  the  proxi- 
mal side  of)  its  amalgamation  with  corresponding 
branches  of  the  seventh  and  eighth  cervical. 
This  will  explain  the  escape  of  the  other  branches 
from  the  posterior  cord  of  the  brachial  plexus, 
viz.,  the  musculo-spiral  and  sub-scapular  nerves 
which  derive  their  fibres  almost  exclusively  from 
the  seventh  and  eighth  cervical  nerves.  Tluis  the 
focal  nature  of  the  hsion  admits  of  adequate 
anatomical  exi^lanation. 

The  absence  of  circumflex  anaesthesia  may  be 
explained  in  one  of  two  ways  : — (1)  By  supposing 
that  the  supra-clavicular  and  siipra-acromial 
branches  from  the  third  and  fourth  cervical  nerves, 
which  ramify  over  the  prominence  of  the  shoulder, 
had  in  this  case  a  larger  distribution  than 
normally,  or  that  during  the  four  or  five  weeks 
between  the  time  of  injiuy  and  the  admission 
of  the  patient  to  3  General  Hospital  they  had 
taken  over  the  circumflex  area  supply  which  may 
have  been  distinctly  anaesthetic  to  begin  with. 
(2)  The  sensory  fibres  of  the  circumflex  may  be 
mainly  contained  in  that  portion  of  the  nerve 
which  is  derived  from  the  seventh  cervical  and 
may  thus  have  escaped  altogether. 

It  is  difficult  to  conceive  of  a  more  likely  con- 
dition than  this  for  the  occurrence  of  most 
widespread  "concussion"  symptoms,  considering 
the  close  proximity  of  other  nerve  cords  and 
branches,  yet  neither  history  nor  clinical  condition, 
as  I  saw  it,  gave  the  slightest  indication  of 
anything  of  the  sort. 
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Laceration  (complete 
severance)  of  rig-ht  ulnar 
nerve  below  elbow.  Motor, 
sensory,  and  "trophic" 
disturbances  extreme. 
Operation. 

Size  of  gap  (6  cm.)  pre- 
cluded complete  approxi- 
mation of  divided  ends ; 
intervening  fibrous  tissue 
"  ribboned "  and  tele- 
scoped ;  ends  brought  by 
suture  to  within  2  cm.  of 
each  other. 

Early  and  satisfactory 
return  of  motor  and 
"  trophic  "  functions  ;  sen- 
sory return  delayed,  but 
in  the  end  satisfactory. 


Case  15. 

Private  Pelkey. — Wounded  on  27th  February, 
1900,  at  Paardeberg- ;  range  50  yards  ;  Martini. 

Admitted  to  3  General  Hospital  12  days  later. 
Entrance  wound  (1  cm.),  right  forearm,  ulnar 
border,  7  cln.  below  tip  of  olecranon  ;  exit  wound 
(2 '5  by  1  cm.),  right  cubital  region,  8 "5  cm.  from 
entrance  wound,  just  in  front  of  and  below  the 
internal  humeral  epicondyle ;  bullet  track,  ob- 
liquely across  inside  of  elbow  and  upper  part  of 
forearm,  close  to  ulna,  passing  through  the 
muscular  mass  arising  from  the  internal  humeral 
epicondyle,  inter-muscular  septum,  and  humeral 
ridge  ;  bone  uninjured  ;  exit  wound  suppurated 
for  some  time.    (Fig.  12.) 

Syi/qytoms  of  complete  sevei-ance  of  Ulnar  nerve 
present  on  admission.  —  Flexor  carpi  ulnaris, 
interossei,  and  adductor  of  thumb,  completely 
paralysed  ;  flexor  profundus  digitorum  weakened  ; 
hypothenar  muscles  inefficient.  Complete  anaes- 
thesia over  the  ulnar  portion  of  the  hand 
(palmar  and  dorsal  aspects),  also  over  the  whole  of 
the  little  finger,  the  whole  dorsal  aspect  of  the 
ring  finger,  and  the  ulnar  half  of  its  flexor  aspect ; 
also  an  indefinite  area  of  anaesthesia  on  the  ulnar, 
and  ulnar-posterior,  margin  of  the  middle  finger. 
"Trophic"  disturbance,  present  on  admission, 
became  progressively  more  marked  ;  blanching  of 
the  skin,  tendency  to  ulceration,  wasting  of  flexor 
carpi  ulnaris,  hypottienar  eminence,  and  (later) 
thenar  eminence  ;  wasting  of  the  interossei  soon 
apparent  in  the  longitudinal  furrowing  between 
the  metacarpals. 

Operation  (4|-  weeks  after  the  injury). — Ulnar 
nerve  exposed  and  defined,  both  below  the  point 
of  damage  and  above  the  place  where  it  perforates 
the  flexor  carpi  ulnaris  ;  a  gap,  fully  6  cm.  in 
length,  found  to  exist  in  the  continuity  of  the 
nerve,  the  material  filling  up  the  space  between  the 
ends  consisting  of  a  very  dense  cicatricial  tissue  ; 
approximation  of  the  divided  ends  found  imprac- 
ticable ;  the  intervening  tissue  therefore  left  in 
position,  but  freely  split  or  "  ribboned,"  then  tele- 
scoped until  the  ends  were  within  2  cm.  of  each 
other,  the  longitudinal  slits  being  thus  widened ; 
new  nerve  growth  along  these  spaces  being  hoped 
for.  (Figs.  12,  A  and  B.)  Wound  sutured; 
aseptic  course. 

"Trophic"  changes  in  skin  and  muscles  early 
recovered  from  and  motor  function  gradually  but 
surely  restored.  Sensation  showed  no  sign  of 
return  for  about  a  fortnight,  but  was  thereafter 
gradually  recovered. 

Note. — As  regards  the  actual  operative  method 
adopted,  several  other  procedures  besides  the  one 
actually  adopted  were  considered,  such  as  nerve 
lengthening,  and  displacement  of  the  ner.ve  trunk 
to  the  anterior  aspect  of  the  internal  humeral 
epicondyle.  The  expedient  decided  upoa  and 
carried  out  was  suggested  by  the  recollection  of 
a  somewhat  similar  plan  adopted  in  the  radical 
treatment  'of    certain    forms    of    spina  bifida 
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Case  2. 


CROSS  SECTION  DF  THE  NECK  OBLIpUELY  MADE  SO  AS  TO 
PASS  THROUGH  THE  1?^  DORSAL  VERTEBRA  BEHIND  AND  CRICOID 

CARTILAGE  IN  FRONT. 

(/Vote:~Th&  cricoid/  cartilage'  vs  higher  iiv  tlm  nech  than/  the  J Dorsal' 
vertebra,  it  corresponds  really  to  the  6^  cervical. ) 

D.  Thomas. 


Note.  -  The.  arivw  indicating  tJic  direxiizon  oftJic  hidlet/  tra.ch  sJwidd  pass 
ibnvardy  irv  do-yer  rd/jl'^^fv  to  titje.  vessels  ttian  is  here  represented. 
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Case  3. 


DIAGRAM  TO  SHOW  RELATION  OF 
BULLET  TRACK.  NOT  ONLY  TO  THE  AFFECTED  CUTANEOUS 
BRANCHES,  BUT  TO  THE  DEEPER  MUSCULAR  AND 
CUTANEOUS  BRANCHES  SO  CLOSELY  RELATED 
TO  THE  OTHERS  AT  THE  POINT  INJURED. 

A.  S.  Cheetham. 


PIG.  IT. 


Woioui'  of  Harit 


Middle.  (htaneoiLS  JSTervc'. 


Muscular  Branches .  - 


interior  Crural  J/g7^&. 
Wmmjcl.  ofTnxtrance. 


Interrial  Gitaneou/s  Nerv&. 


Jntemjdl  Saphenous  Ncnv  . 


The  Muscular  ancClntemal  Saphenous  nerve  branches  are  coloured  red/. 


5636  8.05 


\ 


Case  5. 


POSTERO  EXTERNAL  ASPECT  OF  ARM  AND  FOREARM, 
TO  SHOW  RELATIONS  OF  CUTANEOUS   BRANCHES  OF 
MUSCULO-SPIRAL  NERVE  TO  THE  BULLET  TRACK. 

Allister. 


FIG.  in. 


JVoimd/  of  Ervb'once' 


Eaiemal  MimerciL  ^EjiuMrvdyU,, 


MitscuLo-SpiraL  Nerve- 
main/  Ir-unk' 


Upper  Eocterruxl  Cuixm£oxjus 
hrancht  of Mioscuho-Spiral. 


lower  EoctemaL  (Maneoujs 
Tjranch  of  Musculo  -  Spiral/ 
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Case  6. 


EXTERNAL  ASPECT  OF  ARM  AND  FORE-ARM,  TO  SHOW  RELATIONS 
OF  THE  CUTANEOUS  BRANCHES  OF  MUSCULO  SPIRAL  NERVE,  AND  THE 
MUSCULO-CUTANEOUS  NERVE  IN  THE  FGREARMJD  THE  BULLET  TRACK. 


FIG.  JY.  E. 


Woimdi  of  ETdrarai&.   i 


Upper  -Eaciemal/  Cutaneous 
of  Musculo ->^iral/. 


lower  ZscternaJb  Cutaneoios 
of  Musculo -Spir-ctL. 


Malcolm  Clarke 


MusrMlo-spiroL  JVe.rve. 


MiLsculo-cutcmeoios  ITerve. . 
h&conuna  culaiuioii-s 


Woundy  of  Kodt/. 


^Tcterior  hrcunch/  Musculo  - 

of 


and/ 

Posterior  Tfranch 


Cutaneoiijs. 


Tumant^  in/  dose  relcUioTV 
to  eacJv  other. 


interior  Bronchi,  passing  on  to 
flea-or  aspect  of  fore'ca-rn: 


-Posterior  (itiowieous  Branchy 

~£E~  

-MuascuIo- Cutarwous. 


pgjssvnff  Ixxckwards  on  to  posterior 
cospect  o/  fare/- conn/. 


M  i/"  ^^j^^9rcu7h.  th^  cmi^rwr  ancbposierwr  cutaneDws  branches  of 
fJWJmsc^^  front  offJie,  dbow  cor:  rather  ckt.seir  rdated'. 


Case  6. 


Malcolm  Clarke. 


YIG.  W,  A. 


WouncL  of  JUrvLrcuvce^. 


ArecL  of  Aitaesthesict'. 
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Case  9. 


Diagram  to  show  relations  of  the  embedded 
fragment  of  casing  to  (l)  the  entrance  wound, 
(2]  the  palmar  expansion  of  median  nerve  and 

THE  SEVERAL  BRANCHES  TO  INTRINSIC  THUMB 
MUSCLES  AND  THE  PARTICULAR  DIGITS. 

Angus  Liggett. 


FIG.  YI.  A. 


Note:-  Orb  s^paratjc  dia^rcum  are.  sliomi/  (1)  tlw -position'  of  tl'Lc  msuig 
iragmmt'  with  reference  to  the  cajpals  and  weta  -rojpah. 
(2)  the.  relatiions  of  ike  Tjwisions  made/  at  the  two  opemtiotvf. 
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Case  10. 


EXTERNAL  ASPECT  OF  RIGHT  UPPER  EXTREMITY  TO 
SHOW  RELATION  OF  ENTRANCE  WOUND  TO  FRACTURED 
BONE  AND  MUSCULO -SPIRAL  NERVE  TRUNK. 
THE  EXiT  WOUND  [ON  INTERNAL  ASPECT  OF  ARM) 
IS  NOT  REPRESENTED. 

John  G.  Wagstaff. 


riG.  YR. 


Case  11. 


James  Marrey. 
TIG.  Yin.  A. 


IrvbemaL  Popliteal  j^ervc  .  ^-1. 
jiwurh  thickened  (for  fi  rtw)  ^ 
and'  Imtfonhole-d  hy  huUet 

theyTverve^  trunk/  emhrcuxdy  ixmJy 
hy  cLccLtricixiL'  tissvuej . 


..^Biceps  Muytsrl^. 


Wound,  of  Ejitranct 


JExienuil  Popliteal  Mrve. 


..Wound  nf  Moot  . 
over  lidod  of  fihrilaj 


Icdd/  open/  tx>  cxfwsc 
Jntei-naL  PafjbieaL  Nerve.' . 


Note^:-  Wound/  of  Eim'vmce  should'  in  reaWy  i&plcLced  over  the  tJtiche/ned/ 
Internal  PopJileal  More,  lyut'  Ims  Iteeri',  injffie  diaxjrajn/.  displaced^  (V 
little  to  displxjy  ihx  hutiom  JioIm  pertoratixm  oftlw  nerye  hy  the  huUef . 


583 6.  8.  OS. 


Case  12. 


Diagram  to  show  affected  part  of  median  nerve -with 
neuromatous  thickening,  and  embedded  fragment. 

John  Crowley. 


NoiB:-In  order  to  display     nerve  properly  it  ha6'  beerv  displnceA  sligJith  • 
t€  radial  sixi£>. from  wider  cover  ofFabiuuis  Loiufms  Tendon  . 
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Case  14. 


DIAGRAM  TP  SHOW  THE  RELATIONS  OF  THE  CORDS 
OF  THE  BRACHIAL  PLEXUS,  AND  THE  PROBABLE  SITE  OF 
DAMAGE,-CQRD  FORMED  FROM  POSTERIOR  BRANCHES 
OF  ANTERIOR  PRIMARY  DIVISIONS  OF  THE  ST*^  AND  BJ» 
CERVICAL  NERVES  JUST  BEFORE  SUPRA-SCAPULAR 

NERVE  BRANCHES  OFF. 

W"^  Stoddern. 


TIG.  XT. 


Note  -  The  posterior  divisions  are  deeply  coloured'. 
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Case  16. 


Jas.  Barrett. 


TIG.  xni.  A. 


/Vote. -In  the Bia/frain  tlw  Median  Nerve  is  displaced  from  under  the 
JPalmaris  Loru^iis.  in  order  to  display  the  anndiiijon  of  affairs 
as  fh/ey  were,  found;  il  is.  iherefore,  too  far  to  Ma/Jiai  side  . 
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(meningo-myelocele),  a  plan  usually  associated 
with  the  name  of  Nicoll,  of  Glasgow.  (Figs.  12, 
A  and  B.) 


Case  16. 


Lacei'ation  (complete 
severance)  of  right  median 
nerve. 

Bayonet  stab. 

Absolute  loss  of  motor 
and  sensory  functions ; 
profound  "  trophic  "  dis- 
turbance. 

Operation  2|-  months 
after  original  injury.  Re- 
section of  "false  neuroma  " 
and  scar  tissue;  gap  275 
cm. ;  nerve  suture  (peri- 
neural). 

Uninterrupted  recovery 
of  function  ;  sensation 
fully  restored  within  24 
hours. 


Private  Barrett. — Wounded  on  17th  May, 
1900  ;  bayonet  stub. 

Admitted  to  3  General  Hospital  on  31st  July, 
1900. 

Complete  severance  of  right  median  nerve  close 
above  wrist  ;  wound  sutured  at  time  of  injury 
without  the  damage  to  the  median  being  observed. 
Absolute  loss  of  motor  and  sensory  functions 
related  to  the  peripheral  distribution  of  the 
median  ;  profound  "  trophic  "  disturbance — skin, 
muscles,  nails,  &c. 

Operation  (2-^  months  after  original  injury). — 
Ends  of  severed  nerve  trunk  dissected  free  from 
cicatricial  tissue ;  "  false  neuroma "  on  proximal 
end  and  atrophied  upper  portion  of  lower  (distal) 
end  freely  cut  away  ;  resulting  gap  fully  2 '7  5  cm. 
in  length.  (Figs.  13,  A  and  b.)  Ends  then  united 
by  peri-neural  sutures  of  catgut,  and  reunited 
trunk  thrust  under  cover  of  tendon  of  flexor  cai'pi 
radialis,  so  as  to  minimise  risk  of  possible 
cicatricial  connection  with  the  scar  in  the  skin. 
Limb  fixed  on  splint,  with  wrist  fully  flexed,  in 
order  to  relax  median  trunk  ;  this  gradually 
relaxed  ;  aseptic  course.    Uninterrupted  recovery. 

Sensory  function  restored  in  24  hours  ;  motor 
function  more  gradually,  but  satisfactorily  ; 
"  trophic  "  changes  very  rapidly  corrected. 

Note. — The  man  remained  under  observation 
for  about  six  months,  during  which  time  the 
improvement  was  fully  maintamed. 
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